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BALLASTING MACHINERY. buckets are of wrought iron, andmounted on 4-ply india 
Our illustration shows a very useful form of machine for | rubber belting 13 inches wide. A hood is placed over the 
breaking stove avd ballagting railroads, and for macadam-! top to shade the delivery fromthe wiud. The ladder deliv- 


the illustration. It was exhibited at the recent exhibition 
of the Society for the Promotion of Scientific Industry at 
Manchester. This machine is remarkable for the high speed 


RAILWAY BALLASTING AND STONE BREAKING MACHINE. 
izing common roads. It is the desiga of Mr. Marsden, of| ers the material into trucks on the opposite rails. The boiler | at which it can be driven without noise, bevel wheels being 


Leeds, England, and the stone-breaking arrangement is the] is fed by an injector entirely dispensed with, motion being imparted by straps. 
familiar American machine known as Biake’s stone crusher. The upright frame is in one casting, the table moving up 
The machine is designed especially for ballasting rail- WOOD-BORING MACHINERY. and down in slides, and worked by a rack and pinion, worm 


ways; and it has long been known that: stone or slag| We publish herewith an engraving of a very simple boring | and wheel. It will bore holes from } inch to 3 inches di- 
properly broken and screened, is a most “excellent mate- | machine, the whole construction of which is obvious from | ameter, and 12 inehes deep, and can be fitted with plug cut- 
Tial for such purpose, giving a close road free ters and recess cutters. 
from dust, while the material is left in the ie The machine illustrated herewith does not ne 
best possible form for binding together. The cessarily possess advantages over the same class 
machine is used on the London and Northwestern of machines made in this country, but it may iu- 
Railway. and is capable of breaking down for terest our mechanics to see an engraving of one 
ballasting about 120 tuns of slag per day. ‘he <a of the best of its kind used in England. 
total weight of the apparatus isabout 26 tuns. a (o: Monopelise of Taventons 

The working jaw is operated by a vertical — The Monopolice of Taremtors: 
rocking bar, having a front and back toggle plate A large fortune made from valuable patents 
taking into recesses on each side of the bar, the was that of the late I. M. Singer, who left prop- 
other end resting on the jaw and in the adjust: erty valued at $9,000,000 in the United States 
able toggle block. When the jaw is forward and $4,000,000 in Europe. It has often been 
these plates are placed in a straight line, when it observed that inventors are not apt to amass 
is back they assume an angular position, one up, wealth. : This statement, however, is wide of the 
the other down; and as the rocking bar passes truth if it means that inventors are more apt to 
its vertical center twice for each revolution of die poor men than those who engage in other 
the crank, two distinct vibrations of the jaw are branches of business. We are very confident, 
made. A horizontel cylinder, 14 inches in diameter says the Artisan, that, if a comparison were in- 
by 14 inches stroke, is placed between the arms stituted between inventors and all those in this 
at the rear of the machine. These arms carry country who have engaged in mercantile busi- 
plummer blocks, in which runs the crank shaft ness, stock speculation, or banking, it would be 
in adjustable gun metal ; two massive fly wheels, found that as many inventors have acquired 
each weighing one tun, are fitted at each end of wealth in proportion to their whole number as 
the shaft. These carry crank pins, and two con- those engaged in any other branch of business. 
necting rods pass to a stout crosshead bar. Slip- We might enumerate instance after instance 
per guides are bolted to each side of the frame, where very large fortunes have been made, as in 
and the piston is coupled by a stout link direct the caseof Mr. Singer. Should we do this, how- 
on to tke rocking bar. An efficient governor is ever, we might supply an argument to those who 
supplied to regulate the speed of the engine to believe that patents create oppressive monopolies. 
125 revolutions per minute. There is a screw- Weare willing to grant that, when wealthy rings 
down starting valve, and the motion of the slide and cliques are enabled to control legislation, so 
valve is effected by an eccentric working on to a as to obtain the renewal of patents, through the 
weigh bar or rocking shaft, which hasan L lever aid of bribes, which they could not obtain under 
link to the valve spindle. The cut-off is ar- the regular working of the patent laws, oppress- 
ranged at five eighths of the stroke; but by a ive monopolies may be created and fostered, but 
slot in the L lever, the stroke can he lengthened this is to be attributed to the general corruption 
or shortened to cut off sooner or later. of officials, and it is not peculiar to the working 

The boiler is of the vertical type. The eleva- ~ of the patent system. Designing individuals 
tors radiate round the bottom shaft, and the sa AEGAN Me RS MAS bi Ie zi who combine to control legislation require mo- 
angle of delivery can be altered by the wind- ; om uae ’ nopolies of privileges in other departments of 
lass attached to the side of the machine, The pans tit 7 business more oppressive than any monopoly 

FURNESS & CO.’S VERTICAL BORING MACHINE. which has for its basis a patented invention 
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PUBLISHERS’ CARD. 


The present volume of the ScIENTIFIC AMERICAN is draw 
ing rapidly toa close. Three numbers (including the pre- 
sent) and the year will be ended. Some eighteen thousand 
of our subscribers will find, printed on their wrappers cover- 
ing this week’s papers, the announcement that their subscrip- 
tions are about to expire, and the request that they will re- 
mit for thenew volume. To prevent any break in the conti- 
nuity of their subscriptions, and to enable the publishers to 
know how large an edition to print at the commencement of 
the year, subscribers are invited to remit for a renewal as 
early as possible. Simultaneously with the mailing of this 
week’s paper, an envelope, containing Prospectus for 1876, 
a beautiful chromo Name List, a Catalogue of our Publica- 
tions, and an Illustrated Hand Book, useful for inventors and 
others, will be mailed to all our subscribers; and we hope to 
receive all the lists back again filled with the names of 
those who wisk in the future to take our paper 

To save our friends all the trouble possible, we also in- 
close an envelope with our address printed thereon, so that 
all the subscriber and getter-up of a club has to do, is to 
place his name or list of subscribers in the envelope, with 
the postal order, draft, or money, puta 3 cent stamp on the 
former, and drop it into his post office. 

The terms of subscription remain as heretofore—$3,20 per 
annum, postage prepaid by us, for single subscribers, with 
discount fora number. See terms for clubs in special pro- 
All news dealers throughout the country will, as 
usual, receive subscriptions and have our publications on 
sale. 


spectus. 


THE railway to the Hot Springs, Ark., has been opened to 
within seven miles of the locality, and will be finished to the 
Springs by January 1. This will open, to the convenient 
access of the public, one of the most remarkable places on 
the globe. 
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878 | are exposed, shows that each coin bears an annual loss of 


WHAT I8 HARD MONEY? 

The Director of the United States Mint has recently made 
his report to the Secretary of the Treasury, in which he 
shows the amount of metallic currency in existence at the 
expiration of the fiscal year ending June, 1875: Gold, 
$33,553,965; silver, $10,070,368, and minor pieces, $230,375. 
This is a small supply of currency for so great a country, 
and doubtless statisticians find little difficulty in tracing 
its course during the period of its circulation. Small as 
the amount is, however, it will serve to illustrate a curious 
fact. Leaving the nickels and pennies out of consideration, 
suppose that the aggregate sums mentioned of gold and silver 
could be thrown into circulation on some given day—say 
June 1, 1875—instead of at divers times, as of course was 
the case. Suppose, further, that on June 1, 1876, the total 
could again be collected and delivered at the mint. It might 
naturally be inferred that, the mint having regained exactly, 
to all appearances, the sum it sent forth, it would be 
financially as it was prior to emitting said sum—no poorer, 
noricher. The fact would be, however, that, if the mint 
should receive back the gold and silver at face value, the 
government would lose over $100,000; for it would pay for 
gold and silver never returned, for precious metal not non- 
existent but distributed in the metal of cash boxes, the 
wood of tills, in the skin of human hands, in the threads of 
clothing, in the dust, in the air—lost by the unavoidable 
waste of almost imperceptible wear. The five dollar gold 
piece which we put in our pockets in the morning is not the 
same as the five dollar gold piece we take out at night, al- 
though the coin may never have left its receptacle in the in- 
terval. Probably no balance is sufficiently delicate to 
indicate the loss ; but loss there is, and one which becomes 
an appreciable quantity after a month’s carriage. 

A better idea of the amount of deficiency in coins due to 
wear, can be obtained by considering the currency of Eng- 
land: Gold sovereigns are composed of one twelfth alloy 
of silver and copper to eleven twelfths gold. American 
dollars consist of nine tenths gold to one tenth similar silver 
It has been determined by actual experiment, con- 
ducted several years ago under government auspices by 
Messrs. Cavendish and Hatchett, of the Royal Society, that 


bination in point of power to resist friction. During these 
tests, alloys of silver, copper, platinum, iron, tin, lead, 
bismuth, manganese, nickel, cobalt, zinc, arsenic, and anti- 
mony were made with gold, and plates of the various metals 
were rotated for long periods in tumbling barrels, and were 
rubbed together on an average of half a million times each. 
Toward the close of the last century, trials were made to de- 
termine the loss of metal of the coins, more especially of 
gold, and these tests have since been frequently repeated. 


79 | Lhe avetage result, according to the best authorities, and 


reached by taking an average of all the gold coins in the 
country and an average of all the hard usage to which coins 


about 1-90C by friction. In silver the loss is suppesed to be 
five or six times greater, owing to the more unceasing circu- 
lation of silver than gold, and the less degree of fitness of 
the metal to bear friction. At the close of 1872, a careful 
estimate of the coin in circulation in Great Britain and Ire- 
land placed the gold at £84,551,000 and silver at £15,000,000, 
from which it will be seen that, inthe three years which 
have passed on the amounts above noted, there has been on 
the gold an annual loss of £93,945-5, and on the silver 
£99,996, or, for the entire period, the sum of nearly $2,- 
900,000 has been absolutely wasted. Calculating in 
similar manner for the circulation in United States coin 
gives over $100,000 for the yearly loss, but this, of course, 
is merely approximate, owing to the difference in composi- 
tion of alloys, and to the fact that British gold coin is in- 
trinsically more valuable than oursin the proportion of 
$55 to $54. 

The loss due to wear falls generally upon the last user of 
the coin. In England, where the exchange of gold for 
Bank of England notes is constantly going on, the person 
who presents a light piece is the sufferer. A number of 
clerks of the bank examine the pieces and weigh them in 
bulk with very carefully adjusted scales. If the standard 
weight is lifted, notes are given. Should, however, the scale 
not turn, a few light coins are picked out by inspection and 
others of full weight added to make the balance, the per- 
son asking the exchange being charged with the difference 
in value. Should, however, a person presenting light coins, 
on finding the pieces to be below weight, change his mind 
and conclude not to take the notes, the law steps in and 
ruins his coin so far as its circulating utility is concerned. 
The clerk unceremoniously clips each piece by cutting a gash 
nearly through and acrossits diameter, and hands it back to 
the presenter, despite his protests. If he chooses to pay a 
small tax, usually from two pence to four pence on a sov- 
ereign, the spoiled coins are redeemed by new sovereigns, 
While the bank may thus in the course of business receive 
light pieces in bulk with others, it never pays them out. 
Quantities of coin are thrown into a wonderfully delicate 
machine, which weighs the pieces at the rate of 3,000 per 
hour with unfailing accuracy, and automatically separates 
the light from the full weight coins. The former go to the 
mint for recoinage, and the government reimburses the bank, 
the wear and tear of such coin being compensated for by 
national taxatiop. 

When subjected to such tests it will be evident that the 
legal lifetime of a sovereign, whichis nearly the size of our 
five dollar gold piece, is quite short. The average weight 
is 0°2562 ounce, and one year’s wear, as already shown, re- 
duces it 0°023 ounce, a quantity very readily distinguishable 
by the balance, so that indeed the continuous circulation of 
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the piece for a much briefer period is sufficient to render it 
open to rejection as light. Mr. Palmer, the Deputy Gov- 
ernor of the Bank of England, recently informed a Com- 
mittee of the House of Commons that last year the Bank 
weighed coin to the amount of £23,100,000 and rejected 
£840,000, or about 3.6 per cent, as being light gold. For 
this amount the Bank paid the value, making a deduction 
for the deficiency in weight, which, at the rate of three 
pence per pound sterling, would show a loss of some $250,- 
000 in our money on the above amount. It was also stated, 
says the London Times, referring to Mr. Palmer’s report, 
that boxes of correctly weighed gold, sent by the Bank of 
England to Scotland, frequently came back without having 
been opened, ard Mr. Palmer stated that there is then some 
reduction for light weight. He explained this by adding 
that the mere shaking of the sovereigns on the journey will 
make a slight difference. There is a point at which every 
sovereign becomes light, and many sovereigns turn that 
point on the journey. Mr. Hodgson, M. P., a bank director, 
stated that, in a box of 5,000 sovereigns, the number which 
would be found to have turned the point would generally be 
about eight if they had not been disturbed. 

The resumption of specie payments in this country, which 
it is to be hoped may not long be deferred, will of course 
result in an enormously increased circulation of coin, and as 
a result the waste referred to in the United States will be 
augmented. Whether it ever will be possible so to treat or 
combine precious metals as to render them sufficiently hard 
to resist friction, better than the alloys now do, is a ques- 
tion for inventors, and one perhaps worthy of renewed in- 


vestigation. 
—_— re a 


MECHANICAL DRAWING. 
In compliance with the desires of large numbers of our 
readers for the publication of Practical Instruction in 


‘Mechanical Drawing, we shall, in the first number of the 


SCIENTIFIC AMERICAN SUPPLEMENT, begin a series of valu- 
able lessons on the subject, by experienced teachers and 
draftsmen. These instructions will commence at the begin- 
ning, at the most elementary point, and their aim will ba to 
show how any person, young or old, whether naturally 
skilled or not, may learn to draw. We are convinced that 
there are thousands who would be glad to avail themselves 
of simple and plain directions, periodically continued, with 
plentiful examples for practice, provided such practice in- 
volves no expense. 

We propose to point out, in these papers, by precept and 
ocular example, how wide is the range of useful practice 
that is open to any faithful learner in mechanical drawing 
by the use of a simple rule and pencil or pen. When we 
say that these instructions will be such that they can be 
taken up for practice or dropped at any time; tha‘ 
they are specially adapted for leisure hours or minutes, 
and are intended to be made so plain that the sim. 
plest minds may easily follow them, we think that those 
who neglect so excellent an opportunity for learning will be 
without excuse. We suggest to the heads of families that 
they cannot doa better thing for their boys than to make 
them a present of a year’s subscription to the ScIENTIFIC 
AMERICAN SUPPLEMENT, and encourage them to follow these 
lessons in drawing. See prospectus elsewhere. 

We also suggest to young men the propriety of devoting 
their leisure time to the practice of drawing, instead of 
wasting their evenings in useless loafing at the country 
store. 

To all, whether young or old, we suggest the propriety of 
learning todraw. Its practice quickens the mental percep- 
tions and insensibly promotes a taste for other useful 
studies, of which many, suggested from time to time in our 
paper, may be readily acquired. 

The life of the late Henry Wilson, Vice President of the 
United States, is a striking example of the progress in 
knowledge that any faithful learner may make, even when 
he begins late in life, and under toilsome discouragements, 
such as those encountered by a poor shoemaker. 

V—_—_—_——S0) oe 

EXPLOSION AT THE PULLMAN CAR WORKS. 

On November 10, a strange explosion took place in the 
Pullman car works in Detroit, which dangerously injured 
several workmen. We give some details about it, as the event 
conveys a useful lesson to establishments where similar ar- 
rangewments are in operation, and because it is a verification 
of the scientific theory concerning the nature of explosive 
gaseous mixtures. 

In this establishment, the furnace under the boilers is fed 
by the refuse matter of the workshops (shavings, sawdust, 
etc.), which is swept into openings in the floors of the differ- 
ent rooms. These openings communicate with a large brick 
shaft or flue, reaching from the top to the bottom of the 
building; inside this flue is an iron pipe through which the 
sawdust and small shavinge, from several woodworking ma- 
chines on the different floors, are blown. This material is 
collected by means of a fan blower, which, exhausting the 
air from funnels over the machines, carries it along by suc- 
tion, and then sends it by pressure down the iron pipe into 
the furnace below, performing the double function of blow- 
ing the fire and furnishing fuel in the form of dust. When 
this dust fuel is not needed, the connection of this pipe with 
the furnace is closed, and the blast sent up through the sur- 
rounding flue, while the exit of the dust and shavings out 
through the roof is prevented by a wire grating or screen in 
a cupola on the roof, wherein this dust is retained. This 
cupola has to be cleaned out from time to time, the dust be- 
ing thrown down the Jarge brick flue. Workmen thus em- 
ployed discovered that the material on the bottom was on 
fire, having been ignited through a defect in the closing of 
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the communication with the furnace, from which the up- tom of the box, and by it conveyed under the hops the car 


ward air current in the flue had drawn sparks. As water 
thrown in from below did not extinguish it, a hose was ap- ; 
plied tothe top; and at the moment of injecting a stream of 
water, a most violent explosion took place in the flue, blow- 
ing the wire grate, cupola, and belfry into fragments, and 
high into the air, snd wounding 13men. Thena fire broke 
out in the roof, but this was speedily under control after ; 
the firemen arrived. 

The local papers, commenting on this event, say that the 
water was changed into steam, oxygen liberated, and the gas 
ignited ; this of course is erroneous, and the cause of the ex- 
plosion ought to be attributed, like all similar explosions, to 
a mixture of air with a combustible vapor or dust. Just as 
ordinary illuminating gas is liable to explode when mixed 
with air in the right proportion, so will the dust of inflam- 
mable material. There are already numerous examples on 
record of the same nature. Last August an explosion took 
place at the works of the Milburn Wagon Company at To- 
ledo (see SCIENTIFIC AMERICAN, October 9, page 228, current 
volume), which was also caused by the fine wood dust ina 
shaft through which the shavings, etc., were conducted to 
the furnaces; it was so violent that the boiler room and 
magazine were completely wrecked, the roof blown off, the 
walls thrown down, etc.; and we then called attention to the 
dangerous nature of the dust of combustible materials. 

In the Sctence Record for 1874, published at our office, it 
is stated (on page 305) that at the town hall at Friedek four 
persons were injured by such an explosion; and not wood 
dust only, but flour dust, will cause similar disasters. In 
the Ofen-Pesth steam mill, an explosion, which destroyed 
the windows and roof, was caused by a cloud of dust of some 
very fine varieties of flour being ignited by a candle. A 
great explosion also occurred at Glasgow, where the stones 
grinding the flour struck sparks during an accidental cessa- 
tion of the feeding. Of the latter accident a detailed account 
was given in the SCIENTIFIC AMERICAN of October 5, 1872 
(page 209, volume XXVII.), where it is also mentioned that 
Professors Rankine and MacAdam made experiments to as- 
certain the inflammability of such mixtures, and verified the 
result of the calculation of the right proportions to produce 
the accidents in question. It has been found that the rapid 
combustion of the finely divided flour, as well as the ignition 
of a mixture of air with the gases furnished by the decom- 
position of flour and of wood, may produceexplosions. Flour 
and bran mixed gave off, at 450° Fah., a ges which, mixed 
with nine times its volume of air, ignites; and such a tem- 
perature is often obtained by the friction in the grinding 
process, and it has undoubtedly been a cause of many unex- 
plained fires ia flour mills. 

Other materials than wood dust and flour have given rise 
to like accidents. About 10 years ago, a similar explosion 
took place in the Grahamite mines in Western Virginia, 
where the dry, resinous, and brittle material had filled the 
mining shaft in the form of an impalpable dust, which it 
was afterward found could not be entered with impunity 
without safety lamps. 

Itis therefore probable that the dry sawdust, with which 
the flues in the Detroit establishment were filled, required to 
be intermingled with air in the right proportion to form an 
explosive mixture, and that the intermingling was effected 
by the stream of water entering from above, while fire was 
set to the mixture from Lelow; or inflammable gas may be 
have been produced by the decomposition of the wood shav- 
ings at the bottom of the flue, or by imperfect combustion, 
evolving carbonic oxide gas, favored by insufficient access of 
air; this gas may also have entered from the furnace, by the 
the acknowledged imperfection in the arrangements for clos- 
ing the communication. This combustible gas may have 
mixed with the air and combustible dust, to such an extent 
as to form the explosive mixture. There is no doubt that 
the.limits of such dangerous mixtures are often reached in 
many localities; and the actual explosion is only avoided by 
some disturbing influence, which prevents the attainment of 
the required proportions, persons of the vicinity remaining 
unaware of the dangerous crisis through which they hav- 
passed. 
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THE PRESERVATION OF HOPS. 

As the brewing of beer is making such tremendous strides 
at the present day, owing to its enormously increasing con- 
sumption, the production of and trade in one of the most 
important ingredients, the hop, have become a correspond- 
ingly gigantic branchof commerce. The active constituent 
in the hop is volatile; but a worse feature is that it is pow- 
erfully acted upon by the atmospheric oxygen, which in 
time rencers useless hops that have long been preserved. 
Hence attempts have been made to keep them in their nor- 
mal condition, and the manufacture of an extract of hops 
has been attempted in this country with apparent success. 
The brewers, however, found that they could not use it, or 
rather thatif they used it it madethe beer less palatable, 
and therefore less salable; hence they have all adhered to 
the use of the original hops, and the great problem has been 
how to preserve the hops themselves. It is now announced 
in the German papers that C. B. Jung, a merchant in Firth, 
has succeeded in doing this by removing the atmospheric air. 
As it was not practicableto do this by exhaustion by an air 
pump, he attempted to do it by displaciug the air with a gas 
that did not contain any oxygen, or at least no free oxygen, 
and he tried nitrogen, hydrogen, carbonic oxide, carbonic 
acid, etc. : and he patented his process in several countries. 
At last he selected carbonic acid as the most effective and the 
cheapest gas, as it can be made by mixing limestoneor chalk 
and sulphuric acid. He operated thus: He loosely filled a 
box (lined with tin) with hops. he brought a tube to the bot 


bonic acid, which, being heavier than air, remained below, 
and drove the air out upwards. He then compressed the hops, 
filled the box up again with more hops,and admitted more gas ; 
and he continued in this way until the box was full, then put 
on the cover, and admitted more gas, to prevent the penetra- 
tion of air by possible diffusion, and after a while he closed 
the box hermetically. For the performance of this genera- 
tion on a large scale, he proposes to have the gas ready in a 
large gas holder, similar to those used for illuminating gas, 
and to introduce it by a moderate pressure. The hops pre- 
pared by him in this way have thus far been found by the 
brewers to have remained in perfect condition, and fully 
equal to the fresh article. 
sere 
THE SCIENTIFIC AMERICAN SUPPLEMENT. 

The first number of this new addition to our publications 
will be ready next week. We issue it considerably in ad- 
vance of its actual date (January 1) for the convenience of 
those who desire to procure copies for examination prior to 
subscribing. Single copies 10 cents. For sale at all the 
principal news stores throughout the country. Single cop- 
ies also sent from this office to any address on receipt of 
the price. The first number of the SCIENTIFIC AMERICAN 
SUPPLEMENT will contain a large amount of interesting mat- 
ter. 

Among other things it will contain a paper relating to the 
Construction of Ice Boats, illustrated with working draw- 
ings and specifications for the making of the best and fast- 
est boats now used on the Hudson River. These articles 
will be of great utility to young mechanics in all parts of 
the country, furnishing them the measurements, propor- 
tions, and all the details of construction. The ice boat isa 
simple machine, but its use involves some skill and is pro- 
ductive of great enjoyment. 

For a more detailed statement of what the subscriber to 
our SUPPLEMENT may expect during the year we refer to the 
prospectus in another column. 


A HINT FOR THE HOLIDAYS, 

As the season for gift-giving draws nigh, the annually re- 
curring problem, what to give, presents itself. What will 
affurd the moss pleasure or yield the largest benefit for the 
money to be expended ? 

We do not propose to answer or attempt to answer a ques- 
tion so delicate and important; but would merely suggest a 
few instances in which a very useful, pleasure-giving, and ap- 
propriate gift would bea year’s subscription to the ScIEN 
TIFIC AMERICAN. 

Employers often find it advantageous to manifest their ap- 
preciation of the fidelity and painstaking care of the better 
sort of workmen bya holiday gift; and for such a gift, a 
year’s subscription to the SCIENTIFIC AMERICAN is some- 
times chosen. In some cases as many as fifty workmen in a 
single establishment are reminded, in this way, that their 
personal character and skillful services are favorably regard- 
ed by the proprietors. And we have been assured, by those 
who have tried the experiment, that gifts of this kind are as 
profitable to the giver as acceptable to the receiver. By its 
timely suggestions, hints, items of information, and general 
influence, the SCIENTIFIC AMERICAN makes the recipient 
more careful and intelligent as a workman, more fertile in 
resources, less likely to waste his time in idleness or unpro- 
fitable associations; and the giver reaps a benefit perhaps 
many times above the cost of the gift. This, leaving out of 
sight the p:easant effect which such attentions from employ- 
ers have upon the employed. 

Equally happy wil! be the effect of such a gift upon any 
young mechanic from any interested friend. It cannot but be 
instructive and improving; and many successful machinists, 
artisans, and others have gratified us with the voluntary as- 
surance that their progress in their chosen trade or profession 
has been very largely owing to the habitual study of the Scr- 
ENTIFIC AMERICAN. 

But it is not to the mechanic only that a subscription to 
the SCIENTIFIC AMERICAN will be acceptable and useful. 
To the farmer—young or old—its pages are full of sugges- 
tions and instruction; and no better or more pleasing present 
for its cost could be made to a wide-awake son of the soil. 
This not only for the wide range of entertaining and instruc- 
tive scientific matter it presents, but also for the informa- 
tion it furnishes in regard to improvements in farming ma- 
chines and implements, and still more in regard to the hand- 
ling and care of them. To bea successful farmer to-day, a 
man needs almost to be a machinist as well. 

Not less’ appropriate is the ScIENTIFIC AMERICAN as & 
holiday gift to the doctor, lawyer, minister, or other profes- 
sional man. Each and all of these have todo mainly with 
the great army of producers, of whose thoughts, labors, in- 
terests, etc., this paper is an exponent; and their success in 
their profession cannot but be furthered by such a knowledge 
of the world their clients live in, as our paper is calculated 
to furnish. 

Do you contemplate a holiday gift to your pastor? Consid- 
er whether a present which will break the routine of his 
professional reading, which will show him, from week to 
week, what the men who deal with the physical are attempt- 
ing and achieving, how they regard the great question of 
force and life, and what is doing in the world of Science and 
scientific speculation: whether such a gift will not prove 
at once useful and suggestive to him, a help in social inter- 
course, 8 means of diversion and of instructive recreation. 

Is it a gift for the village schoolmaster that you are seek- 
ing? A copy of the SCIENTIFIC AMERICAN will give him a 
weekly respite from the domination of text books, tell him 
much that the intelligent patrons of the school are interested 
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in, and furnish an abundant store of information with regard 
to the world’s activities, the discoveries of Science, the mas- 
terpieces of inventive genius, and a thousand things, not only 
available for breaking the monotony of school studies and 
brightening the wits of the children, but directly useful to 
him in increasing his range of knowledge and widening his 
views of man and nature. 

Is it a bright student you think of favoring? The annual 
volumes of the SCIENTIFIC AMERICAN furnish instructive 
matter equal to several books of corresponding cost, besides 
a multitude of engravings, illustrating not only the best in- 
ventions, but the more important feats of engineering and 
construction, new discoveries in chemistry, electricity, and 
physical science, figures of many new and remarkable plants 
and animals, portraits of eminent men, views of the world's 
great workshops, and scores of other interesting scenes and 
objects. The subjects discussed and described, unlike those 
of his text book, are subjects of current interest and signifi- 
cance. They open to him an inviting entrance to the living 
world of human thought and action, enliven his interest in 
what is useful and instructive, and tend to create in him a 
becoming respect for the dignity and honor of labor. And 
its influence is cumulative. The pleasure and profit of the 
gift do not pass with the holiday season, but abide through- 
out the year, bringing, at the least, fifty-two reminders of 
the giver’s thoughtfulness and kindly consideration. 

What is true in regard to the fitness of the ScIENTIFIC 
AMERICAN (and of the SCIENTIFIC AMERICAN SUPPLEMENT 
as well) as a cheap, appropriate, and useful holiday gift to 
the classes we have named, is equally true with respect to 
many others. Is there no Association, Society, Reading 
Room, Library, Lyceum, Lodge, Club, or Institution, in your 
vicinity, whose prosperity you desire to promote? Probably 
nothing that you could do would be so highly appreciated by 
the members as the gift of a year’s numbers of THE SCIEN- 
TIFIC AMERICAN and SCIENTIFIC AMERICAN SUPPLEMENT. 
These two publications, costing only $7.00, will furnish fresh 
and useful reading matter throughout the year, equal in 
amount to eight thousand ordinary book pages. 


SCIENTIFIC AND PRACTICAL INFORMATION. 


RUSSIA AND THE CENTENNIAL. 


A curious misunderstanding, it now appears, Las existed 
throughout the country relative to the attitude of Russia re- 
garding the Centennial. Her neglect to apply for space, and 
to accept the official invitation of our government to contri- 
bute to the Exposition, has been a matter both of surprise 
and regret, since the friendship existing between the two 
countries has never been impaired, and the non-participation 
of the empire has been construed in the light of an intended 
slight. The news, therefore, that Russia has not only re- 
cently officially applied for space through her representative 
in Washington, but has asked for double the area allowed 
her, will be received with general satisfaction. The Russian 
journals promise a magnificent display of national produc- 
tions, which will far exceed anything hitherto contributed 
by Russia to any of the great expositions heretofore held in 
Europe. 


REMARKABLE FEAT IN SAW MAKING, 


At the works of Messrs. Emerson, Ford & Co., Beaver 
Falls, Pa,, on November 11, a solid toothed circular saw, 
with 40 teeth, of No. 5 gage at the center, and No. 6 at the 
rim, was finished complete, ready for market, in the short 
period of 7 hours and 45 minutes. The saw was on the 
anvil (being flattened, smithed, hammered, and blocked) 4 
hours and 55 minutes. The hammer strokes were counted, 
and aggregated 12,764. The balance of the time, 2 hours 
and 50 minutes, was occupied in drilling, toothing, grind- 
ing, hardening, tempering,and cooling after it was tempered. 
The teeth were ground into shape after they were cut, and 
the saw was ground after smithing, then again after being 
hammered and before it was polished and stamped. Total 
amount of labor expended, including that of helpers, was 
12 hours and 40 minutes. The saw was of high temper, and 
required rather more than an average amount of smithing, as 
8,523 blows were expended in this laborious operation 
alone. 


AN IMPROVED METHOD OF ETCHING COPPER AND STEEL. 


In overlooking the recent handbooks, encyclopedias, tech- 
nological dictionaries, and journals, many directions for etch- 
ing metals,especially steel and copper,are found. Itisa pity, 
however, that most of these prescriptions only very imperfectly 
fulfil the purpose intended, while some of them are even 
utterly impracticable. Some modern industrial establish- 
ments in Germany, especially the Metallurgical Museum of 
Nuremberg,have undertaken the task of submitting the pro- 
cesses proposed by the books to practical tests, in order to 
abolish many of them,which, like a chronic disease,are car- 
ried from generation to generation, by being copied in good 
faith in the handbooks and encyclopedias; and it is ex- 
pected that only very few of them will stand this severe 
ordeal. 

Rudolf Wagner, editor of the ‘‘ Annual Chemical Technolo- 
gical Report” (Jahrbuch des chemischer Technologie), mentions 
ina recent German industrial journal that he found that solu- 
tions of bromine and bromine compounds were most ex- 
cellent for the etching of steel. He uses 1 part of bromine 
to 100 of water; and in case he wished to avoid the vapor 
of this volatile material, which may injure delicate objects 
around,he prefers a solution of 1 partuf bromide of mercury 
in 80 parts of water. For etching copper, he recommended 
a solution of bromine in hydrochloric acid, as preferable 
above all other agents known, 
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IMPROVED FLOODWAY FOR WAREHOUSES. 

In the accompanying engravings we illustrate still an 
other of the useful inventions of Mr. John H. Morrell, se- 
veral of which, of similar nature to that below described, 
have already appeared in our recent issues. The present 
device is intended to supply a mean; of quick discharge from 
the sinks or reservoirs of a building to the drain pipe, and is 
so provided with valves that no foul air from the sewer can 
rise back into the house. In case of fire breaking out inthe 
lower stories, the smoke ascending the 
main sewer pipe will be prevented by 
the invention from escaping into theup- 
per rooms through the reservoirs. All 
draft through said pipe is also checked at 
the reservoir at each floor. We also re- 
present a modification of the device, show- 
ing its adaptation to street sewers, both 
for preventing the entrance of solid ma- 
terial which would choke the drains, and 
the reflux of foul gases to poison the air 
in the vicinity. 

The bottom of the sink or floodway 
raservoir, as shown in Fig. 1, is set in- 
c‘ined so as to cause the hinged valve, A, 
to rest in a closed position until such 
time as water may enter in sufficient 
qiantity to lift the valve from its 
seat. The water then escapes, after 
which the valve instantly falls back to 
its former position, thus effectually pre- 
venting the return of foul gas. B is a 
wire netting or grating set across the pan 
so as to keep floating débris from choking 


of the person in whose hands his earnings were deposited 
swept all away. Nothing daunted, young Wilson relin- 


Railway Tunnel under the London Docks, 
The works on the East London Railway, by which the line 


quished his long cherished plans and went back to his trade, | will be extended from the present terminus at Wapping to 


working on his own account. He prospered so well that in 


1840, after six years labor, he owned his shop and the land 
on which it stood, besides a handsome residence in the main 
street of the town. It was during the year above mentioned 
that he made his first appearance in politics, by warmly ad- 
vocating the election of General Harrison for the Presidency, 


the Liverpool street station of the Great Eastern Company, 
are now rapidly approaching completion, and it is expected 
that the extension line will shortly be opened for traffic, when 
there will be through communication between Liverpool 
street and New Cross, where the line forms a junction with 
the London and Brighton and the Southeastern lines. The 
most formidable engineering portion of 
the works is the tunnel under the eastern 
basin of the London Docks, which has 
just been completed. The water commu- 
nication between one side of the basin is 
restored, and vessels of large tunnege 


tie valves or pipes. 

In case where it is desirable to carry 
tae drain pipes through the walls of a 
building or underground, a valve of si- 
milar construction is used, inclosed ina 
box as represented in Fig. 2. 

The sewer floodway is shown in sec. 
tion in Fig. 3, and is applied to a sewer 
opening, such as is ordinarily made at 
stceet corners. Just beneath the open- 
ing the box connecting with a pipe, C, 
leading to the sewer, isset. This box is 
divided into two compartments by an in- 
clined partition, in which the valve, 
copnected similarly to that before de- 
scribed, is hinged. In front of the valve 
aperture is a movable grating, E, which 
serves as a strainer. There is alsoa mo- 
vable pan, F, surmounted by another 
grating, G. The pan, which can easily be taken out, allows 
of the removal of collected obstructions, which are stoped 
by the inner gratings, and thus admits of the quick cleans- 
ing of the floodway. The invention is simple, and could pro- 
bably be cheaply constructed. Its use might prove an im 
portant sanitary precaution in localities where the sewer ar- 
rangements are defective in means for 
pseventing escape of gas. 

Patented through the Scientific Ame- 
rican Patent Agency, October 5, 1875. 
For further information address the in- 
ventor, at Morrell’s Storage and Safe 
Deposit Buildings, corner of Fourth 
avenue and 32d street, New York city. 

I Or eo 
The Death of the Vice President. 

Vice President Henry Wilson died on 
the morning of the 22d of November, 
oda third and fatal attack of apoplexy. 
Tue first stroke of the disease occurred 
some two years ago and a second at- 
tick quite recently had prostrated him 
aad aroused serious fears for his life. 
From the last, however, he appeared to 
be recovering when the fatal visitation 
came and resulted inalmost instant and 
painless death. 

Like many of the men whose names 
have become famous, and who have oc- 
cupied the most exalted positions in the 
nation during the last decade, Mr. Wil- 
son arose from the humbl-st position in 
life. His origin was not only in utter 
poverty but almost in vagrancy, and at 
barely ten years of age he was sent 
forth from the mere hut in which his 
parents dwelt to becomea farm drudge. 
For eleven years he labored at his ap- 
prenticeship, employing every spare 
hour at hard study from such books as 
he could borrow in the vicinity, or at 
his tasks during the winter months of 
district schooling. When his appren- 
ticeship had concluded, he obtained 
small wages, and the money he scrupulously saved; and as 
was common With Massachusetts boys in those days, he 
looked forward to emigration to another part of the State, 
where a trade might be learned, from which a better income 
could be gained. 

In course of time he journeyed to Natick and thereengaged 
asa shoemaker. In three years, he made seven thousand 
pairs of shoes and saved seven hundred dollars, which sum 
he determined to devote to the acquisition of a good educa 
tion. He had already entered an academy when the failure 
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a course which resulted in his being chosen to the Legisla 
ture of Massachusetts from Natick. Detailed reference to 
his political career,which extended from the cobbler’s bench 
to the second position in the gift of the nation, is without 
our province. After repeatedly holding office in his native 
State, he was elected to thesenate in 1855 and continued 


MORRELL’S SEWER FLOODWAY. 


therein until he was elected to the Vice Presidency. His re- 
cord in the cause of emancipation is a most noble one, and 
the mere history of the great reforms to which he gave un- 
deviating toil would fill a volume. 

Mr. Wilson was born in February 16, 1812. The autopsy 
of his remains shows, in addition to the effects of the malady 
which resulted in his death, a diseased condition of many 
vital portions, which probably would materially have short: 
ened his life had the apoplectic stroke not terminated 
fatally 
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may now be seen berthed in the basin im- 
mediately over the submarine railway 
which has been formed. Operations were 
carried on by means of cofferdams and 
dredging trenches in the bottom of the 
dock until the London clay was reached. 
The driving of the piles and the construc- 
tion of the walls of the coffer dams was 
one of the most formidable portions of 
the work. The arches of the tunnel are 
of the ordinary horseshoe shape, built 
with seven rings of brick, and are sur- 
rounded with three feet of puddled clay. 
About two thirds of the Shadwell station 
are already completed, and the covered 
way northwards, in continuation, is also 
nearly all finished to about 50 feet north 
of Commercial Road. The retaining 
walls for; the Whitechapel station are 
also nearly finished, and the station itself 
will soon be completed. The line con- 
tinues from Whitechapel station to its 
junction with the Great Eastern line at 
Brick Lane, and the works at this point, 
which are comparatively light, are active- 
ly proceeding. The whole of the works 
have been designed by Sir John Hawk- 
shaw, and are being carried out by Mr, 
Hunt, the resident engineer. The esti- 
mated cost of the works is set down at 
$2,500,000 per mile. 
= 
Education of the Flea. 

Mr. Bertolotto. the well known educa- 
tor of the flea, is now in New York exhib- 
iting his curious success in this line. The 
insects he employs appear to be the spe- 
cies of flea common to dogs. The first lesson, he says, is to 
put the insecta in a small circular glass box, where, by 
jumping and knocking their heads against the glass fora 
day or two, the idea is finally beaten into them that it is 
useless to jump; and during the remainder of their natural 
lives, to wit, about eight months, they are content to crawl. 
Having corrected their intellects in re- 
gard to jumping, the instructor now fas- 
tens a delicate pairof wire nippers to the 
middle part of the flea’s body ; to the 
nippers any desired form of miniature 
vehicle, such as a wheelbarrow, a car, 
a wagon, etc., is attached, and the flea 
thus harnessed trots away with the load, 
to thegreat amusement of the looker-on. 
The professor harnesses his insect pupils 
into a great variety of other positions, 
and makes them perform many curious 
duties, such as the operation of a fortune- 
telling wheel, orchestra playing, racing, 
etc. They are allowed to feed twice 
daily upon the instructor's arm. It re- 
mains for Mr. Darwin and his compeers 
to determine what effect this system of 
insect education is likely to have upon 
the habits and development of future 
broods, 

—_ SS 
Cold Bands in the Obscure Portion 
of the Spectrum. 


When a thermo-electric battery is 
moved along in front of the part of the 
screen where is shown the ultra-red por- 
tion of the solar spectrum, a succession 
of thermic minima are noticeable, which 
may be called cold lines or bands, by an- 
alogy with the black rays of the lumin- 
ous spectrum. The spectra from arti- 
ficial sources, such as from incandescent 
lime, do not exhibit this phenomenon; 
but M. Desains has lately succeeded 
in developing it by causing the radiations 
to traverse a thickness of 0°4 inch of 
water. 

M. Desains, from his investigations, logically concludes that 
the cold lines are due to atmospheric vapor of water. The posi- 
tion of the principal ones, measured from the extreme end, is 
found to be so near the position of the solar lines that the 
difference is almost imperceptible. For four of the former 
lines in an artificial spectrum, the angular distances 19°8’, 
80°6’, 89°5’, and 52:8’ are given, while the solar spectrum 
gives cold lines at 19°1', 29’, 41’, and 59’. We look for fur 
ther information as to the results of M. Desains’ experi 
ments. 
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THE LITTLE GIANT STEAM ENGINE. 

Another motor, designed especially to meet the require” 
ments of those who need light power for manufacturing oF 
other purposes, is illustrated in the engravings given here- 
with. Itis curious to remark that a few years ago there 
was almost a dearth of motors of this description, and calls 
for them arose from scores of trades and fromamateur work- 
shops all over the country- At the present time, the me- 
chanic finds the lack well filled, and he may take his choice 
among motors driven by steam, by water, by hot air, by oil, 
by gas, and by electricity, from any one of which he may ob- 
tain power. generally under 5 horse, or just sufficient for his 
particular want, from the Fi 

; ; gil. 
driving of a sewing ma- 
chine up to the running G 
of the machine tools of a 
moderate.sized workshop. 
The enzine described be- 
low is a simple horizon- 
tal machine, presenting no- 


a rotary pump, we found accidentally an engraving of a cy- 
lindrical pump, which “consists of two concentric cylin- 
ders and drums, the annular space between them forming 
the pump chamber; but the inner one, instead of revolving, 
is immovable, being fixed to the sides of the outer one or 
case. The piston is a rectangular and loose piece of brass or 
other metal, accurately fitted to occupy and move in the 
space between the two cylinders. To drive the piston, and 
at the same time to form a butment between the orifices of 
the induction and eduction pipes, a third cylinder is em- 
ployed, to which a revolving motion is imparted by a crank 
and axle in the usual way. This cylinder is eccentric to the 


thing intrinsically novel in 
its construction, connected, 


however, with a boiler es- 
pecially adapted for it, and 
well suited for the econo- 
mical supply of the small 
amount of steam required. 
The feature which will, 
above others, commend the 
apparatus, in its entirety, to 
steam users, will be its very 
low cost, as we know of no 
other efficient engine and 
boiler of one horse power 
sold at the price of one hun- 
dred and fifty dollars. 

The shupe of the boiler, 
which occupies about as 
much floor space as a small 
stove, will be understood 
from Fig. 1, and from the 
external casing removed in x 
Fig. 2. The body, B, is 
made of lap-welded tubing, 

10 inches in diameter, and 

is closed below with a cast 

iron cap, D, and surmount- = 

ed above by the head, A. 
Twenty-nine. water tubes, 
C, projecting into the fire 
space, are expanded into the 
portion, B. These areeach 
15 inches in length and ex- 
tend upward toa point just 
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illustrated by exactly similar drawings, as are set forth in 
the Belgian patent of A. J. Works, now resident in thiscity. 
(This is an admirable comment on the value of the enor- 
mously expensive system of examinationas to novelty, in 
which our Patent Office indulges at the expense of the in- 
ventor, and which results in delaying the issue of his pa- 
tent.) But referring to The Repertory of Arts for the de- 
scription of John Trotter’s invention, we stumble across an 
engraving of a rotary engine invented in 1843, by Thomas 
Cochrane, Earl of Dandonald, which is almost line for line 
identical with the pump of Trotter (1805), and that of the 
other mechanic mentioned by Ewbank, and with the engine 
patented by Works, and 
afterwards by Myers. Thus 
up toa recent date the ma- 
chine had been invented 
five times and patented 
four. 

A very little search lays 
open a new field bristling 
with rotary engines and 
pumps of the same design. 
Our contemporary, the Zn- 
glish Mechanic, republished 
our engraving of the Myers 
engine, and immediately 
Mr. E. L. Voice writes to 
point out that it is identi 
cal with an English patent 
issued to a Mr. Newton, in 
1864, and Mr. Andrew 
Leighton shortly after- 
wards claims that it was an 
original production of Mr. 
A. Higginson, of Liverpool. 

Mr. Charles E. Moss, of 

Dublin, Ireland, a corre- 
I) spondent of the Hngineer, 
\ sends a drawing of the sane 
device, which is published 
in that journal, page 118. 
August 13,1875. Mr. Moss 
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does not appear to have 
heard of any other invent- 
or of the engine or pump, 
but merely says: ‘‘It is su 
perior to anything yet pro- 
duced. I invented and 
made a model of it in 1868.” 
il Total to date, eight invent. 
tal tet ors of the same device, six 
| | of which (and perhas 
more) have received letters 


yatent. 


below the water line. The 
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couplings, E and F, are for 

connecting the feed pipes 

and the three smaller couplings, at the upper part of the 
boiler, serve for the attachment of the gage cocks. The 
outside dimensions of the one horse boiler are: Hight 3 feet 
4 inches, and diameter 18inches. The diameter of the en- 
gine cylinder is 2% inches, stroke 44 inches, and about 300 
revolutions per minute are made. Two larger sizes of en- 
gine, of two and three horse power 
respectively, are constructed, with 
boilers suitably increased in dimen- 
sions. 

The D of the engine valve is 
worked by a single eccentric, and 
the valve rod is flattened so as to 
spring, thus avoiding the necessity 
of a joint. The pump is of the lo- 
comotive pattern and is driven from 
the crosshead. The governor is 
driven by a belt from a pulley be- 
side the eccentric. All the parts are 
neatly finished and fitted, and the 
machine, as a whole, is very far 
from being the mere toy which, at 
first sight, would seem probable. 

In point of safety, the boiler ap- 
pears to be well constructed. The 
manufacturer claims that the burst- 
ing pressure is some 1,200 lbs. per 
square inch, and tests every boiler 
to 300 Ibs. before sale. The work- 
ing pressure runs from 70 to 800 
lbs. The consumption of fuel is a 
scuttle or two of coal per day—no 
more than that of a small stove. 
The boiler, in fact, is a stove in 
itself, and might well serve to 
warm a shop besides driving the en- 
gine. 

The manufacturer is Mr. Ward B. 
Snyder, of 84 Fulton street, New 
York city, who may be addressed for 
further particulars. 

2 +9 
A MECHANICAL PHOENIX. 

The bird of the old mythology which not only endured 
roasting with complacency, but sprung up fresh, and vigor- 
ous, from its ashes immediately after it had suffered crema- 
tion, was tame, torpid, and quiescent compared tothe idea 
the latest form of which we herewith illustrate. Searching 
once in Ewbank’s “ Hydraulics” for a particular design for 


The McFarland rotary 


SNYDER’S LITTLE GIANT STEAM ENGINE 
others, and is of such adiameter and thickness that its inte- 
rior and exterior surfaces touch the inner and outer cylin- 
ders, the places of contact preventing water from passing. 
. This machine was originally designed, like most 


rotary pumps, fora steam engine. It was patented in En 
gland by John Trotter, in 1805, and is described in The Re- 


pump is substantially the 

same device, as will be seen 
on comparing our engraving herewith with the Myers en 
gine alluded to above. It is only fair to Messrs. McFarland, 
however, to say that, while the other patents are dead, their 
machine appears to be doing good work and giving general 
satisfaction. But the comparison of the following descrip 
tion (selected from Hngineering) with the detailsof the Trot- 
ter engine, given above, will be suf- 
ficient to establish its identity. 

In our engravings, Figs. 1 and 2 
are respectively a longitudinal and 
transverse section of one of these 
pumps adapted for lifts up to about 
60 feet, while Fig. 3 shows the 
slightly modified construction adap 
ted for higher lifts. Referring to 
Figs. 1 and 2, it will be seen that the 
pump consists of an outer casing, 
into one sideof which a shaft enters 
eccentrically,thisshaft having keyed 
upon it a drum of such diame‘er that 
it just touches the interior of the 
casing on one side, as shown in the 
engravings. On the cover which 
closes the outer casing, on the side 
opposite to that on which the shaft 
enters it is formed along boss which 
is concentric with the casing, and 
which passes into the driving drum 
already mentioned as being keyed to 
theshaft. On this boss are mounted 
three arms which are capable of re- 
volving freely, and which pass out 
through three slots formed to receive 
them in the driving drum. The 
outer extremities of these arms fit 
against the interior of the casing, as 


THE McFARLAND ROTARY PUMP, 


pertory of Arts, volume IX., second series.” Ewbank fur- 
ther states that it was re-invented afterwards by a mechanic 
who was greatly distressed on finding that he had been an- 
ticipated. 

A glance at the engraving in Ewbank’s work shows that 
the invention is almost identical with the Myers rotary en- 
gine, illustrated on page 808 of our volume XXXI_; and My- 
ers obtained an American patent for exactly the same claims, 
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shown in Fig, 2. 

It will be seen from the engrav 
ings that, as the shaft revolves in 
the direction of the arrows, the driv- 
ing drum carries round with it the 
arms turning on the boss of the cover, and each arm as it 
passes through the upper third of its revolution sweeps before 
it a charge of water, filling the upper partof the pump. In 
the earlier pumps two chambers were used, each being fitted 
with two arms; as now made, however, but one chamber is 
employed, this being fitted with three arms as we have ex 
plained. It will be seen on reference to Fig. 2 that, owing 
to these arms only acting through the upper third of their 
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revolution, the amount of their sliding movement through 
the driving drum when exposed to the pressure of the water 
is very small, the chief sliding movement taking place during 
the remainder of the revolution, when the arms are in equi- 
librium. The pump thus works with but very little fric- 
tion, and the flow is very regular. 


Correspondence. 


The Locomotive. 


To the Editor of the Scientific American: 


The locomotive has probably attained a degree of simplici- 
ty and efficiency which is susceptible of but little improve- 
ment. It is true that it does not always possess complete 
symmetry and just proportion in all of its details, and it yet 
remains for some fortunate inventor to do for the valve me- 
chanism of the locomotive precisely what Corliss has done 
for that of the stationary engine: with this difference, how- 
ever, that the complexity of the Corliss device must be avoid- 
ed in that of the locomotive, for the reason that the peculiarly 
rough nature of railroad work demands the utmost simplici- 
ty in everything pertaining to its prosecution. The Corliss 
device (leaving off the ‘‘ dash pots”) would doubtless effect as 
great a saving of steam in the locomotive as it has done in 
the stationary engine; but the idea of having eight valves, 
valve seats, and valve stems (with their connecting rods and 
studs) to keep in repair, instead of two, is hardly compatible 
with the present prevailing ideas of railroad men. Such 
complication will not be admissible in railroad practice (how- 
ever great the possible saving) until fuel shall have become 
much more costly than it now is. 

Anything differing from the present valve gear of the lo- 
comotive, to meet with approval, must possess all the econo- 
mic qualities of the Corliss device, name, independent ex- 
haust of at least three times the capacity of the inlet, the 
least possible steam space between the valves and the piston, 
not more than two valves to each cylinder (and these flat 
ones, and as accessible as the present single valve), and two 
valve stems, operated by the present reverse link without 
diminishing the size of exhaust ports. Such a device would 
probably find ready acceptance among locomotive makers 
and raiiroad men. 

The greatest source of waste in locomotives is in their con- 
sumption of fuel. Probably not one half (some say not one 
quarter) of the fuel used is utilized; and inventors are zeal- 
ously at work upon the problem of devising means by which 
the gas and sparks may be appropriated. A device has been in 
use sometime in this vicinity for the purpose ; it was first used 
on the Worcester and Nashua Road, I believe. It consists 
of a cast iron pan, similar in form to a bed pan, but much 
larger; it is placed bottom up in the top of the chimney, di- 
rectly above the exhaust pipe, the inner smoke pipe being so 
formed as to deflect the smoke and sparks into this pan by 
the power of the exhaust steam. A large conduit from the 
opposite sides of the pan conveys the sparks, etc., down the 
chimney, and thus around the boiler back to the fire box; 
anda powerful draft is kept up through these conduits while 
the engine is at work, by the partial vacuum in the fire box 
caused by the exhaust steam. This apparatus serves an ex- 
cellent purpose, not only as an economizer of fuel but as a 
preventor of fires along the line in dry weather. Another 
device has been applied with considerable success; it was 
first used, I think, on the Boston and Providence road. It 
consists of an arch or partial partition in the fire box, placed 
so as to give an inward direction to the products of combus- 
tion, and keep them as long as possible in the fire box, and 
thus cause a more perfect consumption of them. Perhaps a 
combination of these two devices would form the great econ- 
omizer sought. 

An important source of waste in the locomotive is the 
clogging-up of the bottom of the water legs around the fire 
box and around the lower flues in the barrel of the boiler. 
Engineers can have no valid excuse for allowing sediment 
to collect at these points, as it frequently does, to such an 
extent as not only to render utterly inoperative as generators 
the lower flues and much valuable surface in the fire box, 
but to expose these parts to rapid destruction from over heat. 
Screw plugs and hand holes are usually provided at these 
points; and one hour devoted to getting sediment out of 
each engine once a month, or, if the conditions of the water 
are favorable, oncein two months, would be sufficient t) keep 
the boiler free from sediment. 

It would doubtless be productive of considerable economy 
to use three cylinders of equal capacity, C, two of them out- 


side, connected in the usual way but acting simultaneously 
and a central one acting with a crank ataright angle to 
to the outside cranks, and exhausting its steam into them 
through a superheater; but the engine should be so arranged 


that direct steam could be used in all three in case of emer- 
gency. Such an engine would be extremely steady upon 
the track, however rapid its motion. This plan would, ow- 
ing to the central crank, A, bring the center of gravity of an 
engine rather high. This could, however, be easily remedied 
by making the boiler with two barrels, B, so that the sweep 
of the crank would come partially between them. By filling 
these barrels nearly full of the usual flues, the generating 
power would be fully as great as that of the single barrel. 

I wish that such engineers as have experience with the 
water grate would give us their opinion of it, as to its econ. 
omic value, etc. It has always seemed to me that, if proper-. 
ly put in, with the tubes inclining considerably and with 
screw plugs opposite the ends of each tube, it would be pro- 
ductive of considerable economy, not only as a generator of 
steam but as a saving in the expense of grate bars. A nine- 
tun tank engine with a water grate has been running here 
on the Worcester and Shrewsbury road about a year, and it 
seems to work admirably. The grate tubes are about 3 feet 
long, 2 inches in diameter, and # inch apart; and they have 
a back upward inclination of about 4 inches, or a little more 
than 1 inch to a foot. This inclination renders them access- 
ible from beneath the foot board when the rear door of the 
ash pan is open; so that by means of a long poker, the ash 
and cinder may be dislodged from between them without dis- 
turbing the coal in the fire box. This last seems to be an 
important matter in the use of the water grate, especially 
when Lehigh coal is used, as in this case. 

Worcester, Mass. F, G. Woopwarp. 
8 ___. 
Life-Saving Devices. 

To the Editor of the Scientific American : 
The engraving herewith given will suffice to illustrate an 


idea for saving life from shipwrecks. I propose to run a 
sheaved rope out on a small rocket line in the following man- 


ROCKET LINE 


ner: The line is to be placed between two griping rollers, 
C and D, which are pivoted on a frame, A, and passed into 
aguidehole, B. The rope to establish permanent commu- 
nication is passed over a griping sheave, E, which is made 
fast to one of the rollers, and revolves with it on the same 
pivot, and is of a larger diameter than the rollers. On re- 
volving the sheave by means of the rope, the whole can be 
made to travel in either direction. B. FRESE, 

Chicago, Tl. 

tp 
Laying Out a Square. 
To the Editor of the Scientific American : 

The following is a simpler, quicker, and just as correct a 
way of laying out a square as that given on page 325 of your 
current volume. 

First draw a perpendicular on 
the middle of AB, by describing, 
from A aud B as centers, the arcs 
at D and H. (The arcs at F are 
better than those at H, but can 
only be drawn when there is room 
below the base.) Then draw a 
line, E D, through the two inter- 
sections, and this line will be per- 
pendicular toand will bisect A B; 
make now EG=KA, and draw, 
withG A as radius, the arcs at.K 
and L, Then draw the diagonal, 
B K, through Band G, and A L 
through A and G; the points 
where they intersect the arcs, L 
and K, will be the corners of the 
square. ; 

Proof.—As K B is the diameter of a half circle which may 
be drawn through the points, B, A, and K, the angle at A 
must be a right angle, and for the same reason the other 
angles will be right angles. The triangles, AGB, AG K, 
etc., being made equal, their corresponding sides must be 
equal; the figure thus drawn has right angles and equal 
sides, and is a square. X. 

New York city. 


On the Recovery of Silver trom Oast Iron Orucibles. 
In a recent number of Dingler’s Journal, two Vienna 
chemists, named Taversky and Priwoznik, describe the new 
methods for obtaining .the silver absorbed by cast iron cruci- 
bles used in some mints and other establishments for fusing 
silver and its alloys. Acast iron crucible can be used 10 to 
15 times for fusing silver; then the cracks are so considerable 
that it must bethrown aside. These crucibles were formerly 
broken up, and the bottoms.and other portions which contain 
much silver thrown into the very impure mother liquor from 
the crystalizatiou of sulphate of copper. This liquor is not 
easily utilized in any other manner; but on putting in the iron, 
the copper is precipitated, while the iron goes into solution. 
The cement copper thus prepared, and containing all the sil 
ver, along with the graphite, silica, and other insoluble con- 
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stituents of the cast iron, is treated in the usual manner for 
the separation of the silver. This process, however, is 
tedious,and the amount of material to be worked is increased 
instead of being diminished, for 100 Ibs. of cast iron yields 
about 113 lbs. of cement copper. 

The late dizector of the mint at Vienna, Von Schrotter, 
proposed a method for overcoming this difficulty. The cru- 
cibles are first broken up and then dissolved in dilute sul- 
phuric acid without heat. To avoid the trouble of evaporat- 
ing a large quantity of water,in order to crystalize the green 
vitriol, in the first experiment the sulphuric acid was only 
moderately diluted, and consequently large quantities of 
anhydrous protosulphate of iron separated, and enveloped 
the undissolved pieces of iron, protecting them from the 
action of the acid. As soon, however,as the acid was diluted 
to 20° B., the iron dissolved rapidity. Wherechamber acid 
can be easily obtained, it would doubtless be the cheapest. 
Even with acid of 60° B., it is not expensive, and the latter 
offers the advantage that the heat generated in diluting it 
helps the reaction and hastens the solution. Theiron is 
dissolved in wooden vessels lined with lead, 12 to 15 feet 
long, 6 feet wide, and 20 inches deep, with a grating made 
of laths, about 8 inches from the bottom, on which the pieces 
of crucible are placed. As the solution becomes more con- 
centrated, it sinks to the bettom, and the ironis continually 
brought ia contact with fresh acid. If the precaution be 
taken to cover the vessel tightly, the extremely disagreeably 
smelling gases evolved will not prove a serious disturbance. 

In from ten to fourteen days, the acid becomes saturated, 
and the solution settles and has a concentration of 20° B. By 
evaporation to 66° B., the green vitriol crystalizes out. The 
insoluble residue amounts to about 20 per cent. It contains 
all the silver, silica, graphite, sesquioxide of iron, copper, 
and small quantities of sulphur and phosphorus. The 
larger pieces of silver are picked out, and the smaller are 
obtained by sifting and amalgamating the residue. Only the 
old slick and the amalgamation residue, which still contains 
1:4 per cent silver,are worked over in the silver works. 

This process of recovering silver is much more rapid than 
the method previously in use. It has the advantage that 80 
per cent of iron is removed before proceeding to the recovery 
of the silver, so that the argentiferous material is reduced to 
one fifth its original weight. The experience of those who 
have employed it in Vienna showthat it is thoroughly prac- 
ticable,and that the green vitriol produced pays for the labor. 

In the Royal-Imperial mint at Vienna,315 old cast iron cru- 
cibles, weighing 115,192 lbs., have been treated in this way 
producing 405,574 lbs. of commercial sulphate of iron. The 
weight of the residue was 23,038 1bs. The poorer portion, 
and the residue from amalgamation, weighing 13,429 lbs., was 
smelted. Nearly 737 lbs. of silver was obtained, worth 
30,143 gulden (about $15,000), from which the percentage 
of silver in the cast iron iscalculated at 0 64 per cent. The 
amount of silver in a cast iron crucible depends on the rich- 
ness of the alloy melted in it; those used for rich alloys of 
course contain more silver than those in which poorones are 
melted. Most of the crucibles worked up so far had been 
used for the.alloy from which the Austrian small change is 
made, and which contains only 45 to 50 percent silver. The 
results obtained with those in which alloys containing 83°5 
per cent are fused will, no doubt, be more favorable, 


_———SO et 
A New Form of Leclanche’s Cell. 

A new form of Leclanché’s cell has been constructed by 
Dr. Muirhead, in which the carbon and black oxide of man- 
ganese are packed in the outer case around a glazed porce- 
lain jar perforated with holes about 4 inch in diameter, the 
jar containing a zinc plate bent into the form of a cylinder. 

The advantages gained are that a much larger surface of 
zinc is exposed, and the perforations ofthe jar are in no dan- 
ger of being choked up by deposition of chloride of zinc. 

7—-e—_——oOoOo 0-0 
A New Theory of the Nebule. 

M. Planté has recently communicated to the French Acade- 
my of Sciences the results of some experiments which may 
lead, it is believed, toa new theory for the circumstances 
to which are due the spiral forms of many of the nebule. 
The experiments eonsist in the exact reproduction of these 
forms by the combined action of electricity and magnetism. 
Two copper electrodes of a battery of 15 elements, being 
plunged iu water acidulated to 1-10 with sulphuric acid, the 
end of the positive electrode is brought to one pole of the 
magnet. The cloud of metallic: matter carried from the 
electrode by the current at once assumes in. the liquid a 
gyratory spiral movement, of which the general disposition 
strongly recalls that of the nebule. The investigator is 
proceeding with further experiments in the light of this 
idea. 

rey 

‘* Healthy body, healthy appetite, healthy feelings, though 
accompanied with mediocrity of talent, unadorned with wit 
and imagination, and unpolished by learning and science, 
will outstrip in the race for happiness the splendid irregu- 
larities of genius, and the most dazzling success of ambition.” 
—Creville’s Memoirs of George IV. 

ED) renee 


MARKET Street Bridge in Philadelphia was recently total- 
ly destroyed by fire. The loss pecuniarily amounted to but 
$115,000; but a large section of the city was temporarily 
greatly inconvenienced, owing to the breakage of the gas con- 
nections. The Pennsylvania Railroad will shortly erect a 
temporary bridge for their traffic, which will be replaced by 
a very costly and handsome structure, probably equal or 
superior to the Girard avenue bridge which has been illus- 
trated in these columns. 
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PRACTICAL MECHANISM. 


BY JOSHUA ROSB. 


it may, by a little pressure of the fingers, be bent hollow 
round to conform to the surface of the work, as is sometimes 
highly advantageous. Parallel strips are pieces of metal of 
equal thickness, intended to lift a pieceof work from the 
surface of the table, so that any projecting piece or part will 
clear and not tilt the work to one side. They need not be 
made square, but are preferable if the thickness one way is 
two thirds that of the other way, so that they may be turned 
on either side as the case may require. Pieces of old piston 
rings form very good parallel pieces, and are in many in- 
stances very easily obtained. 

Before proceeding to mark out a piece of work, it should 
be roughly measured so as to ascertain, before having any 
work done to it, that it will clean up. The square should 


NuMBER XXXVII. 


LINING OUT WORK. 


For measuring purposes, the usual inside and outside cali- 
pers are employed, in conjunction with a pair of compass 
calipers, namely, a tool composed of one inside caliper leg 
and one compass leg, the use of which is to find the true 
center of either inside or outside work. 

For making parallel lines upon shafts or other round 
work, we have the angle piece, shown in Fig. 168. It is 


Sin, ees ng. les. also be applied to see if it is out of square, and thus to 
+ Hi \ a find out if it is necessary to accommodate the marking out to 
MU i any particular part that may be scant of material (or stock, 
BN iil h as it is often termed). The surface of the work should also 


be examined ; so that, if any part of it is defective, the mark- 
ing off can be performed with a view to remedying the error, 
whether of excess or defect. Now let us mark off a block, 
say of 12 inches cube, and we shall find that we must not 
mark it out all over until one of the faces has been planed 
up. Suppose, for instance, we mark it out as shown in Fig. 
172. The inside lines on faces A and B are the marking-off 

lines: if, then, we cut off the metal 


apparent that, if itis placed (as shown) upon a piece of 
round work, in such position that the edges, A and B (C 
being the work), will contact with the work, those edges 
will stand true and parallel with the work, and may there- 
fore be used as a guide whereby to draw the lines. 

Our next requisites are termed centers or center pieces, 
their uses being to stand in holes or between jaws, and to 


‘ ; Fu 1Ji2 to the lines on A, we shall ‘have re- 
receive center marks or lines. For use on small work, espe a amd fioved the lines tn Boand end coven: 
. ry s ry — “ » » 
cially in holes that are rough, that is, those which have not ees Sees 4 Chava in Gio M@aidee we menhiacot 
yet been cut true, pieces of lead, such as are shown in Fig. | | — a ding the difficulty, save as fol- 


169, are the best, because they may be stretched larger or lows: We may mark off one face 


and let the block be cut down to the 
lines, before marking the other face ; 
or we may have a surfacing cut tak- 
~ en off one face, and then perform the 
whole of the marking off at one ope- 
ration. The latter plan is prefera 
ble, because it gives us one true face to work from in mark- 
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CTA ing off, and obviates the necessity of having to prevent the 
| j rocking of the work upon the marking-off table, by the inser- 
| tae oe tion of wedges, which is otherwise very commonly requisite. 

Fig. 169. It is preferable, then, upon all work easily handled and 


chucked, and in which the lining off must be performed on 
more than one face, to surface one face before performing 
the marking out; and supposing our block to have one face 
so surfaced, we will proceed. 

We first well chalk the surface of the work all round 
about where we expect the lines to come, which is done to 
make the lines show plainly; we then place the work upon 
the table with the surfaced face downward; and placing a 

rule alongside of it, 
~) we set the scriber so 
| | as to take off the 
| necessary amount 
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compressed smaller, to suit any required size of hole, by a 
few blows with the hammer, and because the lead will con- 
form itself to the uneven shape of the hole, and will there- 
fore hold fast and not be liable to move: and furthermore, 
because a few blows will deface any lines which may have 
been made upon the face of the lead in service upon a pre- 
vious piece of work. Again, it may be necessary to first 
mark a center line, and subsequently other lines; and then 
drawing a wet finger across the old lines on the lead will 
dull them, while the newly made ones will be bright, and 
thus remain distinct. For holes that have been trued out, 


Fig 103. 


from the top, as 
shown in Fig. 173 


similarly shaped pieces of sheet brass may be used, the form 8 (A being the plate), 
shown in No. 1 being for the larger, and that shown in No. and mark the line, 
2 for the smaller sized holes; these brass pieces may be filed : i ¥ B, around all four 


up very true, and have a centerpunch mark in their exact 
center, thus obviating the necessity of finding the center at 
exch time of using. 

For use on holes of comparatively large dimensions, that is 
to say, above 4 inches in diameter, the center piece shown in 
Fig. 170 is very convenient. A represents a piece of wood, 
and B, a small piece of tin or sheet iron, having its corners 


\ — = faces of the work. 
Ls air. | We then turn the 

work on the plate 
so that the true face stands perpendicularly, setting it true 
by wedging it, so that, a square being placed with the back 
to the face of the 
table and the blade 


: pa) Ae 
bent up so that they may be driven into the wood and thus| against the sur- — ao — Pugh. 
made fast in position to receive the center. Such a center is|faced face of the || if 4 
very easily and readily made, and may be used on rough or | work,the latter will | | ¢| 
finished work If the surface of the work upon which either | stand true with the ice ot | FR 

| 


of these centers is used is flat, the ends of the centers must|square blade, as 
shown in Fig. 174. 

A being the mark- 
ing-off table, B the 
square, and C the 
surfaced face of the work. We then (with the scribing block) 
mark, across the surfaced face of the work, two lines, 12 
inches apartand of equal 
distance from the top 
and bottom faces of the 
work, as shown in Fig. 
175, at A and B. Our 
next operation is tomark 
off, on the surfaced face 
of the work, two more 
lines, standing at right 
angles to the lines, A and 
B, in the above figure; 
so that the surfaced face 
will have four lines upon it. These last two lines we mark 
without moving the work, by placing a square with its back 
resting upon the table, the square blade standing vertically 
and at the necessary dis- 
tance from the edge of 
the block, as shown in 
Fig. 176, A and B being 
the lines drawn by the 
scribing block, and C C, 

the square in position to 

draw one of the neces- 
sary perpendicular lines, 
the other, shown at D, 
being supposed to have 
been marked from the 
square while it was turned around. Here, then, we have tho 
lines for four of the faces, magxed upon a face already sur- 


of course be also flat; and in the case of the last described, a 
piece of paper, leather, or other material may be inserted in 
one end to make up any small deficiency in the size. The 
center punch used for marking out should be as shown in 
Fig. 171, the object of making its diameter so small toward 


Fig Ill. 
reL 


Pig. 170 Pu ITS. 


the point being that it shall not obstruct a 
clear view of theline. A heavier centerpunch 
may of course be employed to increase the 
size of the centerpunch marks when the same 
is necessary. The hammer should also be a 
small one, weighing about 3 of a lb., and hav- 
ing a ball face to efface any centerpunch 
marks erroneously marked or to be dispensed 
with, an ordinary hammer being employed to 
perform any necessary operation other than the simple mark- 
ing out. 

Straight edges and a pair of parallel strips, or winding 
strips as they are sometimes called, together with a few par- 
allel pieces, will complete the tools necessary for any ordin- 
ary marking out. A straight edge about an inch wide and a 
foot long, made out of saw blade, is an excellent tool, since 
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rically opposite. 


faced to the size, thus disposing of five out of the six faces; 
and since the line for the sixth face stands diametrically op- 


posite to the surfaced face, the latter has only to be kept 


down evenly upon the table of the planer to ensure the sixth 
face being cut true: after which, and when each of the re- 
maining four sides is chucked to be operated on, we have a 
true face to place next to the angle plate, and a true one 


against which to apply the square to test if the work is held 


true. Thus we find that the surfaced face of the work, when 
used with the face of the marking-off table and the face of 
the planer table, becomes a gage by which (with the aid of 
the square) all the other faces may be marked and cut true. 

It is obvious that, had either one of the faces of the work 
been faulty, we might have taken off it as much metal as 
possible, leaving only sufficient to clean up the face diamet- 
It often happens that an apparently faulty 
face shows to more advantage by having a cut taken off it; 
especially is this the case in iron castings, in which there 


may be more air holes beneath than upon the surface, which 


defect may be sufficiently serious to spoil the work. It is 
therefore preferable to take the surfacing cut off the defec- 
tive face, so that the degree of defect may be discovered 
before even the marking out is performed. 

The lines being marked, our next procedure is to make 
light centerpunch marks at short intervals along them, so 
that, if the lines become obliterated through handling the 
work, the centerpunch dots will serve instead. These dots 
should be marked very true with the lines, otherwise they 
destroy the truth of the marking; because the machine ope- 
rator, in setting the work in the machine, is usually guided 
by the dots. 

By this method, we may mark off any body whose outline 
is composed of straight lines, and whose diametrically oppo» 
site faces are parallel, no matter what the length, breadth, 
and thickness of the body may be. It is not, however, at all 
times desirable to perform all the marking out at one opera- 
tion. Suppose, for example, our work had been a piece of 
metal 1 foot square and § of an inch thick: were we to face 
off one of the broad faces before marking off, we should find 
it very difficult to set our work upon the rough edge, and 
set it true to the square, as shown in Fig. 174; whereas, were 
we to face off one of the edges first, we have § of an inch 
only against which to try the square when setting the planed 
edge perpendicular. In such a case, therefore, it is best not 
to mark off the edges until the body of the work is cut to the 
required thickness. 

nS 00508 
Locomotive Steam Saver. 

Mr. James Metcalfe, locomotive foreman at the Manches- 
ter and Milford workshops, Aberystwyth, some time ago con- 
ceived the idea of being able to utilize the exhaust steam, 
not by condensation asin some classes of engines, but by 
carrying a portion of it along a duct direct from the blast 
pipe to the injector, and so forcing it into the boiler again, 
The question was not, of course, as to the advisability of ac- 
complishing this desirable end, but as to the possibility of 
doing so. After a careful investigation, Mr. Hamer, the 
manager, gave Mr. Metcalfe permission to try the experi- 
ment, and an engine was fitted with the new apparatus, 
which we will now attempt to describe in general terms. 
The two parts of the engine brought into requisition are the 
blast pipe, whence the exhausted steam now escapes after it 
has done its work, and the injector which, by the aid of 
steam forces cold water into the boiler. A duct inserted at 
the base of the blast pipe catches a portion of the steam and 
conveys it to the injector, where it is introduced below the 
point where the steam at present catches the cold water. 
The water and the exbaust steam are forced together into 
the boiler at the same time. When the boiler is filled, the 
exhaust steam is conveyed through an extended overflow 
pipe into a hot water tank, and thence it is reconveyed at 
boiling point through the same tube back into the boiler 
along with the exhaust steam and cold water. The inven- 
tion has been at work for three months on the Manchester 
and Milford Railway with most satisfactory results. The 
saving per annum on each engine is estimated at no less than 
$500, which represents an annual possible gain to some of 
the largest companies of more than $500,000 a year. 

——————_—KHKHo———— 
Removal of Stains with Magnesia. 

Carbonate of magnesia—magnesia that has been previ- 
ously calcined is best—is dried in an oven and mixed with 
sufficient benzine to form a soft friable mass. In this state 
it is put into a wide-mouthed glass bottle, well stoppered, 
and kept for use. It is spread pretty thickly over the 
stains, and rubbed well to and fro with the tip of the finger. 
The small rolls of earthy matter so formed are brushed off, 
and more magnesia is laid on and left until the benzine 
has evaporated entirely. Materials that will bear washing 
are then cleaned with water; on silks, alcohol or benzine 
should be used instead. The process may be applied to tex- 
tile fabrics of every description, except those contai ning 
very much wool, to which the magnesia adheres very ten- 
aciously. It may also be used for stains, old or new, on all 
sorts of woods, ivory, parchment, etc., without risk cr in- 
jury. Ordinary writing ink is not affected by it, but letter- 
press ink quickly dissolves, owingtothe absorption of the 
fatty matter in the ink. 


—-——————DS O00 OO 
The Allied Attack upon Sebastopol. 

Mr. E. J. Reed says: “A faint idea may be formed, pet- 
haps, of the extent to which the place was fired upon when 
I say that from a tax of 6d. per cwt., which the government 
levied upon the proceeds of the sales of old iron, shot, and 
shell, picked up and sold by the people a sum of nearly 
$75,000 was realized.” 
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IMPROVED LEVER POWER. 

Farmers and others who contemplate clearing land daring 
the coming spring, or before the cold weather permanently 
sets in, will find in the apparatus here illustrated a simple 
lever power well adapted for pulling stumps. It is also well 
suited for raising heavy weights of any description, and is 
easily operated by one person. 

A is the main lever which is attached to the stump or 
weight as shown. Beneath it is placed the adjustable ful- 
crum, B, and one end is provided with a link in which the 
hook, C, Fig. 2 of a hand lever, D, is inserted. The front 
end of said hand lever is provided with re- 
cesses, which are strengthened by side shoul- 
ders to rest and turn easily cn the cross pin 
adjusted in the upright standard or post. 
The hand lever may be placed at different 
hights, as desired, by inserting the cross pin 
through higher or lower holes in the stand. 
ard. The latter is made of two posts that 
are connected at top and bottom, and braced 
by side braces, as shown. By bearing down 
on the hand lever, the main lever is caused 
to raise the weight. The hook, it will be ob- 
sarved, is pivoted to the hand lever below 
the recesses for the pins, so that effective 
work may be accomplished whether the 
standard is in an inclined or upright position. 
When used as a lifting machine, single or 
compound power may be used at cption. We 
are informed that the apparatus has been 
practically tested with success. 

Patented through the Scientific American 
Patent Agency, September 28, 1875. Fur- 
ther information may be obtained by ad- 
dressing the inventor, Mr. William F. Hale, 
Jamestown, N. Y. 


eFearKeFeRereRe——OO OOO 
IMPROVED TUBULAR BOW SOCKET. 


We illustrate in the engraviogs given herewith two buggy 
tops—one (Fig. 1) supported by old-fashioned wooden bows 
covered with leather ; the other (Fig. 2) sustained by the new 
metallic tubular bow sockets, which are iJlustrated in detail 
in Fig. 8. The contrast, showing as it does the superiority 
of the new invention in point of lightness and grace of ap- 
pearance, is striking. Tho artist has depicted the rear bow 
in Fig. 1, as bent or sprung rearward, a condition which of- 
ten occurs and terminatesin a break, owing to such bow be- 
ing forced to sustain a large portion of the strain due to the 
weight, etc., of the top, when the wood of which it is com- 
posed is inadequate to resist thesame That this difficulty 
cannot well occur with the new bow will be clearly under- 
stood from the description of its construction. 


Fig. 1 


WOODEN 


BOW SOCKET. 


The sockets consist of long tubes made of a tough quality 
of sheet iron which extend up on the side of the top, a lit- 
tle higher than the side curtains. Inthe lower ends of these 
tubes are welded pieces of the best Norway iron fitted in a 
neat and workmanlike manner. Ia the back tube there is 
also welded a thin strip of steel, A, in the section, Fig. 3, 
which is tapered similar to the bow and extends upward for 
about twenty-four inches. The object of this is to strengthen 
the bow and prevent it becoming marred, 
bent, or dented when it strikes on the rest 
or prop when turned down, the edge of the 
steel receiving the full force of a blow. 

The tubes are then nicely japanned and 
finished so as to resemble the finest patent 
leather. This work is done with great care 
so that the japan will not crack off. The 
sockets are then filled with hard wood, B, 
Fig. 8, turned to fit and continued to within 
8 inches of the top, leaving room enough to 
make a strong finish. 

Mr. J. N. Topliff, the inventor, has ex- 
hibited several of these bows to us, whicb 
he quite severely terted in our presence. They stood the 
test of a man exerting his full strengthon a single bow across 
his knee, without breaking; nor does a sharp hammering 
on the exterior of the material] appear to have any injurious 
effect. The bows are lighter in weight than the old leather- 
covered devices. 

In our fourth figure is represented the application of the 
sameinvention to shafts In lieu of a shaft made entirely 


of wood, a tip formed of a metal socket with a steel dia- 
phtagm and wood filling is added. The ends of shafts ara 
very frequently broken without any injury to the remaining 
portion, in which casea tip, made as described and shown 
in Fig. 4, could easily be attached. The iron socket as 
seen embraces the stump for some distance, and then the 
latter is dovetailed into the filling of the socket, rendering 
the shaft cemplete and strong. : 

The invention is one of much practical utility ; and it has 
already, we are informed, been adopted by many of the first 
carriage makers inthe couutry, among them Messrs. Brew- 


ster & Co., of Broome street, in this city. It is the subject 
of several patents, which cover the various improvements a8 
the same have suggested themselves and been added by the 
inventor. 

For further information address the manufacturers, 
Messrs Topliff & Ely, Elyria, Ohio. 


Production of Sulphuric Acid. 


Mr. Hermann Sprengel’s application of atomized liquids 
in operations where a liquid is made to act as an absorbent 
of gas possesses great advantages. The method has been 
applied with success tothe purification of coal gas, and to 
the condensation of hydrochloric acid, and by its use great 
improvements in the production of sulphuric acid have been 
effected. It is well known that sulphuric acid as contained 
in the chambers contains about 50 per cent of water, and 
that all. this water was once steam, and was taken as such 
from the steam boiler. Before being condensed in the 
chambers this steam occupied .a certain space, and moreover 
helped (on account of its heat) to expand the bulk of the 
other gases used in the formation of sulphuric acid. In 
winter time the yield of acid is better, and the consumption 
of niter less, than in summertime; and the greater the 
chamber space (that is, the smaller the volume of gas al- 
lowed to pass the chambers in a certain time) the less will 
be the consumption of niter (in proportion to theacid pro- 
duced) and the easier will be the conversion of all sulphur- 
ous into sulphuric acid. 

Hence, as the lowering of the temperature of a gas neces- 
sarily implies the shrinking 
of its volume, both of which 
favor the process of sul- 
phuric acid making, Mr. 
Sprengel commenced to man- 
ufacture sulphuric acid by 
means of what has been 
called pulverized or atom- 
ized water or spray, which 
he injects into the chambers as a substitute for steam. This 
effects (1) asaving of fuel equal to the amount which is re 
quired to convert this pulverized water into steam, and (2) 
a cooling of the chambers equal to the loss of the amount of 
heat which would have been generated by the combustion of 
the coal thus saved. 

The spray is produced at present by means of ‘‘some” 
steam, which is made to escape from a platinum jet, under 
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put in their places. 

At the works of the Lawes Chemical Manure Company, the 
saving in coal amounts to about two thirds of the quantity 
formerly burned. It is generally believed that a moderate 
temperature favors the formation of sulphuric acid, but Mr 
Sprengel has found that, the stronger the frost, the better was 
the condition and the yield of the chambers. 

The spray acid has been produced with 64 per cent less 
pyrites and with 14% per cent less niter than the steam acid 
which was made from the same material during the two 
years preceding the application of tae spray. These num- 
bers, moreover, refer to the yield of cham- 
bers, without Gay-Lussac and Glover towers. 

In factories where these towers are in use 

the saving will be probably one third less, at 
least as far as steam is concerned. But as it 
is believed that a large proportion of nitrous 
acid becomes destroyed in the Glover tower 
by the heat of the acid from the kilns (that 
is, broken up into oxygen and nitregen), Mr. 
Sprengel thinks that, for the sake of coolness, 
this acid is betterdistributed in the chambers 
as spray. The Glover tower, of course, will 
; stil serve as an admirable instrument for 
concentrating chamber acid. 
; At the works of the Lawes Company the 
a 4 construction of the apparatus came to about 
‘ey $50 per chamber, while the savinz in steam, 
acid, niter, and labor during three months 
smounted to $1 25 per tun of acid of 1.6 spe- 
cific gravity, made from pyrites. 

No doubt different localities, different care, 
aud different prices will lead to different re- 
sults. But even if the savings should else- 
where be considerably less, the result will 
still appear acceptable, considering the sim- 
ple and inexpensive means by which it hasbeen attained, 
and the large consumption of the article which it helps to 
cheapen.—Chemical News, 
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The Siege of Paris. 
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About two years ago there was erected in this city a large 
circular iron building, known as the Colosseum, one hun 
dred feet or more in diameter, and nearly the same in higut, 
for the special exhibition of panoramic pictures. At the 


TOPLIFF’S BOW SOCKET. 


center or hub, of the building is a spiral stairway, and also 
an elevator, by which visitors find access toa lofty balcony 
whence they look down upon the pictures, which are ar- 
ranged upon the inner walls of the structure. As the bal 
cony is circular, the visitor only has to walk a short 


a pressure of about two atmospheres, iato the center of a fiow| distance round to inspect.the entire panorama. At the 
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TOPLIFF’S TUBULAR BOW SHAFTS. 


of water, as shown in the illustration. Twenty pounds of 
steam will thus convert 80 pounds of water into a cloud-like 
mist, the actual weight of which, issuing from a jet of the 
above size, amounts to about ¢ tun in twenty-four hours. 
These jets are placed in the sides of the chambers about 40 
feet apart. They are supplied with water from the tank 
above, while the steam is taken from the steam pipes already 
existing between the chambers, or, better, from smaller ones 
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the present time the art work on exhibition 
is a panoramic view entitled the Siege cf 
Paris. It represents the Prussian army in 
their entrenchments around the great city, 
which is beheld in the distance. Some of 
the scenes are quite spirited. A view show- 
ing the working and firing of a battery of 
great siege guns, by the Prussians, is par- 
ticularly noticeable. Stauding upon the ele- 
vated balcony before mentioned, the visitor 
experiences the pleasing illusion of looking 
down, as it were, from a balloon, over a 
very widely extended area. The painting is, 
we believe, some three hundred feet in length 
by fifty feet in hight. 
+ 6 
A New Mucilage. 

The Journal de Pharmacie states that if, toa strong solution 
of gum arabic, measuring 8} fluid ounces, a solution of 30 
grains of sulphate of aluminum dissolved in ¢ of an ounce 
of water be added, a very strong mucilage is formed, capable 
of fastening wood together, or of mending porcelain or glass 
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HAMPTON COURT PALACE AND GARDENS. 


Hampton Court, a grand royal residence, with gardens and 
park of great extent and beauty, is well known to students 
of history, and to many American travelers who have visit- 
ed it. It was a favorite domicile of Henry the Eighth, 
whose fine collection of Holbein’s paintings still adorns the 
walls; the great Protector, Oliver Cromwell, imprisoned 
Charles the First here, and afterwards occupied it as his 
country seat; William the Third laid out the magnificent 
gardens, and imparted much of Batavian primness to the 
designs; and Queen Anne was never at home so much as un- 
der the trees of the splendid Bushey Park, which forms part 
of the domain. It is now almost entirely devoted to public 
recreation; park, gardens, and palace are daily thronged by 
hundreds, and on Sundays by hundreds of thousands, of 
pleasure seekers; and with the exception of a few apart- 
ments, the whole edifice is open to the investigation of the 
tourist. It was in a small villa on this estatethat Faraday 
spent his last few years, the residence being the only favor 
that he ever accepted from any one. Devoting his whole 
life to original investigation, and living cheerfully and se- 
renely on the very moderate stipend of about $1,000 a year 
allowed him by the Royal Institution, after many years of 
closest application, resulting in services to mankind which 
no money value can adequately estimate, he retired to the 
beautiful shades of Hampton, and added another, and that 
not the least one, to the many grand mewories that surround 
the ancient palace. 

In the gardens, the Maze is a never-failing source of 
amusement to the young. Once inside it, hours may be 
spent in trying to find the way out, the paths being alley 
ways between high hedges, and there being no indications 
of a short cut to an exit. Another feature of interest is the 
ancient vine, which covers an enormous space, and fre- 
quently in avftumn has 2,000 lbs. of ripe grapes hang- 
ing on it. 

The gardens are kept up with great care, and important 
additions are made from time to time. Recently a conserva- 
tory, 70 feet long, 80 feet wide, and 34 feet high was con- 
structed; it is now filled with specimens of rare beauty, es- 
pecially of tropical vegetation and arborescent ferns. We 
give herewith a well executed engraving of the building. ‘Of 
conservatories recently erected in the neighborhood of Lon- 
don,” says the London Garden, ‘‘this is one of the most re- 
markable, as regards its superior design and finish and the 
elegant character of the vegetation which adorns it. This 
is mainly composed of a number of tree ferns, many of which 
are distinguished by the slenderness of their stems— 
these, indeed, looking more like tall antelope’s legs than the 
tree fern stems with which we are familiar. Among the 
different plants generally employed for conservatory decora- 
tion, none, except palms, can compare With tree farns, and 


even palms themselves lack that freshness of aspect and ex- 
quisite feathery beauty which are characteristic features of 
these ferns when well grown. Many tree ferns, now in cul- 
tivation, are Australasian species, belonging to the genera 
Dicksonia, cyathea, and Alsophila; but even these are sur- 
passed in lightness and graceful contour by some of the less 
known but certainly more delicately beautiful South Ameri- 
can kinds, of which some striking examples may be seen 
here. These slender-stemmed and exquisitely beautiful 
American species are so distinct from the ordinary kinds as 
to be well worthy the attention of all in‘erested in new and 
rare forms of tropical vegetation. Their distinctive features, 
too, are all the more apparent, inasmuch as they are growing 
side by side with well developed specimens of other kinds, 
among which we remarked Dicksonia squarrosa, cyathea 
dealbata, and other equally well known forms. Beneath the 
rich South American vegetation just referred to are dwarfer 
ferns, such as adiantum, pteris, and asplentum, together with 
an abundant undergrowth of other well arranged foliage 
plants, such as dracenas, variegated yuccas, caladiums, fine 
specimens of the velvety-purple silver.marbled céssus dis- 
color, noble crotons and alamandas: the girders of the dome 
above being nearly hidden in wreaths of variegated cobea, 
the yellow-margined leaves of which, enlivesed here and 
there with great purple flowers, had a fine effect. On one 
side is a tastefully rranged piece of rockwork, half hidden 
among creepers, and draped with feathery ferns, selaginel- 
las, tradescantia variegata, grasses, and brilliant orange yel- 
low, dark-eyed thunbergias, the latter flowering freely, and, 
when backed up by cool green banks of selaginella, having 
a very pretty effect. Atthe baseof this rockery is a small 
strip of water, replenished by a dripping cascade from the 
rocks above, and ornamented with aquatics. The larger 
ferns, and other permanent vegetation, are planted out; but 
flowering plants, such as achimenes, begonias, pelargoniums, 
etc., are grown in pots, so as to be replaced, when out of 
flower, by others as occasion may require. As will be seen 
in the engraving, however, the pots are judiciously con- 
cealed from view by means of a deep curb—an important 
point, and one that might be carried out in all conservatories 
in which the object is to show the grace and beauty of tropi- 
cal vegetation to the best advantage.” 
_ Oro ——___—. 
Belting versus Gearing. 

The largest leather belt ever made in England has just 
been supplied to a large cotton-spinning mill in Bolton, by 
W. J. Edwards, 20 Market place, Manchester. The belt is 
one of Messrs. Sampson and Co.’s patent, anufactured from 
the best English leathers, and is 88 inches wide and 90 feet 
long, double (or two thicknesses), and without a single cross 
joint from end to end, and of equal thickness throughout. 
The belt is for driving direct from the fly wheel of engine, 


and to transmit 850 indicated horse power. The same firm 
have also two double belts of the same make, each 29 inches 
wide, driving direct from the fly wheel of engine. The 
driving pulley is 28 feet in diameter and 5 feet on the face, 
crowned or turned up for the two belts, andthe belts travel 
through 4,500 feet per minute, transmitting 600 indicated 
horse power. It is claimed for this belting that it is special- 
ly adapted for main driving, and has the advantage of run- 
ning perfectly straight. A prize medal for their specialties 
has just been awarded by the Society for the Promotion of 
Scientific Industry, Cheetham Hill Exhibition, Manchester 
(this is the sixth medal awarded at various exhibitions). 
This system of driving direct from the fly wheel is becom. 
ing more general in this country every day. The patentees 
have lately fitted up a large spinning mill, where they are 
transmitting 2,000 indicated horse power through this class 
of belting. 

The belt system having been in general use in the United 
States for the past thirty years, it is gratifying fo observe 
that our British cousins are at last beginning to appreciate 


its advantages. 
ce 


Influence of Season on the Skin. 

Dovhoff calls attention to the fact that the obvious differ- 
ence between the fur of animals in summer and in winter is 
associated with an equally striking difference in the texture 
and thickness of their skins. Thus, for example, the aver- 
age weight of an ox hide in winter is 70 lbs., in summer 55 
lbs. ; the hair in winter weighs about 2 lbs., in summer 1 Ib., 
leaving about 14 lbs. to be accounted for by the proper sub- 
stance of the skin. These differences are quite as decided 
in foetal animals as in adults. Calves born in winter have a 
longer and thicker coat than those born in summer; more- 
over, there is a difference of more than a pound in the aver- 
age weight of their skins after the hair has been removed. 
Similar fact may be observed in the case of goats and lambs. 
That these differences are not to be ascribed to any corres- 
ponding change in the diet and regimen of the parent ani- 
mals is proved by the fact that they are equally manifest n 
the young of individuals kept under cover and on the same 
food all the year round. 


Gi ee 


—_—_ Oo 
Utilization of Plaster Rubbish. 

Gaudin, Paris, patents a method of treating plaster rub- 
bish with carbonate of soda, by which it is rendered fit for 
use over again. Old plaster, even after it has been re- 
burned, sets too quickly foruse. By calcining the rubbish 
and mixing it with some saline solutions instead of pure 
water, thisis prevented. Alkaline solutions are best, and 
of these a solution of carbonate of soda in water is the 
cheapest. Plaster from old walls and ceilings when thus 
treated sets at the end of twoor three hours, and has all the 
properties of fresh plaster. 


NEW CONSERVATORY AT HAMPTON COURT ENGLAND. 
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THE OLDEST MEDICAL WORK IN THE WORLD. 

Fifteen hundred years before the birth of Christ, at a 
period when the Israelites were still in bondage in Egypt, 
Hermes, a king of that country, and surnamed ‘‘ Trismegis- 
tus,” or thrice great, translated, from engraved tables of 
stone long before buried in the earth, certain sacred charac- 
ters said to have been written thereon by the first Hermes, 
the Egyptian god Thoth or Thuti. The books thus produced 
were deposited in the temples; and the reputation of the 
king as a restorer of learning lived in history up to the time 
of the alchemists of the middle ages, who looked upon him 
as the “‘ father of chemistry ;” while his name still exists in 
our word ‘‘ hermetical,” commonly applied to a seal through 
which nothing, - however sub- 
tle, can pass. Hermes’ wri- 
tings, according to Clemens 
Alexandrinus, who described 
them in chronicles written 200 
years after Christ, consisted of 
forty-two books, all of which 
were held by the Egyptians in 
the highest veneration. They 
treated of rules by which the 
king was to govern, of astro- 
nomy, cosmogony, and geogra- 
phy, of religion and of priest- 
hood, andof medicine. Onthe 
last mentioned subject, six 
books are known to have ex- 
isted. Though many scrolls 
have been found treating on all 
of the above topics, the Herme- 
tic writings have remained un- 
discovered; and hence their 
very existence has repeatedly 
been denied, and the tradition 
considered as one of the many 
curious myths which overhang 
the ancient history of myste- 
tious Egypt. 
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glish grains. The first page of the scroll opens thus: 
“The book begins with the preparation of the medicines 
for all portions of the body of a patient. I came from He- 
liopolis, with the Great Ones from Het-aat, the Lords of Pro- 
tection, the Masters of Eternity and Salvation.” 

The preface continues somewhat in the same strain through 
the page. On the second leaf is found the extract given above, 
introduced by a kind of charm, which the physician is to 
bear in mind while administering the doses. The following 
translation is literal: 

‘*Chapter treating of the taking of meclicine. The medi- 
cines approach. The expulsion of everything is accomplished 
from my heart, from my limbs. Powerful are the charms. 


FACSIMILE OF A PORTION OF HERMES TRISMEGISTUS' BOOK ON MEDICINE. 
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merest is cleansed and purified; he has taken the medicine 
sep nef sep, the medicine has taken effect.” 

In view of the direction to look at the patient ‘‘ when ly- 
ing outstretched,” it is curious to note that (according to 
Dunglison) the priestly physicians of Egypt are said by Dio- 
dorus to haveformed their diagnosis principally on the posi- 
tion which the patient assumed in bed. 

The book is one of the most valuable contributions to our 
knowledge of the arts of the ancient Egyptians that has ever 
been discovered ; and the clear manner in which it is written, 
and its freedom from the nonsense or gibberish usually ac- 
companying so-called charms, serve still further to enhance 
its archeological importance. It will elicit the deepest in- 
terest in every civilized country, 
and will, we trust, give new life 
to the science of Egyptology, 
from the study of which, and 
from the revelations which yet 
may be expected from the an- 
cient tombs of Egypt, it may be 
hoped that a clew will be found 
to the rediscovery of those arts 
which died with the wonderful 
people who practised them. 
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So 
The Mechanical Age. 

The London Times, criticising 
Lord Derby’s Manchester speech, 
says: 

‘* However quick other coun- 
tries may have been to develop 
the great mechanical discoveries 
of the century, it is to England 
that those discoveries are main- 
ly due; and our riches have been 
derived as much ftom the genius 
and patient intelligence of men 
like Stephensonand Faraday, as 
from our stores of coal and iron. 
But until recently manufactures 
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inches broad. The writing was 
clearly executed in red and 
black inks; the paper was in perfect condition; and the en- 
tire work was in a state of remarkable preservation. Hurry- 
ing to Leipsic, Ebers at once began the deciphering of his 
treasure; and the results of his studies are now given to the 
world, with the announcement that the work is, beyond ques- 
tion, one of the long-lost six Hermetic books of medicine. 

The age of the manuscript was determined by the study 
of the forms of the characters, by a calendar which is found 
in the book, and by the occurrence of the names of kings, all 
of which show the period of writing to be the year 1552 B. 
C., at which time, it is interesting to note, Moses was just 21 
yearsold. A translation of the script also confirms the ori- 
gin of the work, since (as was the custom of the Egyptians, 
in order to give greater authorityto their writings) it is 
ascribed to the god Thoth or Thuti, who, as we have already 
mentioned, was the first Hermes. 

By the aid of chromo-lithography, a facsimile of the pa- 
pyrus has been prepared; and it is now published, together 
with notes, by Ebers, and a translation of some portions. A 
copy of this rare and important work has lately been received 
at the Astor Library, in this city; and from one of its pages 
we have obtained the drawing from which the annexed en- 
graving is made. The characters are facsimiles except in 
point of color, those which are lightly shaded being written 
in red, and therefore of course impossible for us to repro- 
duce. The script is of the hieratic form, which was one of 
the four distinct graphic systems used by the Egyptians. It 
was devised as a shorter method of inscribing the hierogly- 
phics, and bore about the same relation to those symbols as 
our written letters do to printed characters. In this form 
the great body of Egyptian literature has reached us; andin 
order to translate it, it is first necessary to resolve the hiera- 
tic contractions into their corresponding hieroglyphics. This 
is done in the second engraving; and che reader will find it 
interesting to compare the lines of the hieratic writing with 
the hieroglyphics, and note the similarity. The hieratic reads 
from right to left, the hieroglyphic from left to right; sothat 
the lines end at the point, A. Notice the similarity of 
form between the characters at B, also the ideographic na- 
ture of the hieroglyphic, the words ‘‘to pour out” being 
symbolized by a man in the act of throwing objects from one 
hand into another. Notice also the symbols at C, indicating 
four days. A portion of the character is similar to that used 
to mean the sun or god Ra, and the four down strokes in- 
dicate the number of suns ordays. Another ideographic 
symbol is the bee, to indicate honey. The mode of writing 
the weights is also curious. The tenat or unit of volume was 
about six tenths of a quart, and the drachme is probably the 
same as the Arabic dirhem, and is equivalent to 48 En- 


Oo the medicines. Beginning: I think of the time when 
Horus and Set were conducted to the great Hall of Heliopo- 
lis, so that counsel might be taken on the Hodes of Set and 
Horus. * * Words which are spoken on the taking of me- 
dicines in their regular order, and frequently.” Then follow 
the extracts above, and some more recipes of which the fol- 
lowing are specimens: ‘‘Caraway seed, ,), drachme; goose fat, 
4 drachme; milk, 1 tenat. For sick bowels, the same: Pome- 
granate seed, 4 drachme; sycamore fruit, 4 drachme; beer, 1 
tenat.” 

Ebers translates but two pages literally, and givesa sy- 
nopsis of the balance of the book. The chapter headings 
are peculiar. The initial chapter consists mainly of recipes 
and the preparation of medicine; then follow chapters on 
salves for removing the whan; catalogue of the various 
uses of the teqguem tree; medicines for alleviating the accu- 
mulation of utine and diseases of the abdomen; ‘‘ the book 
of the eyes;” medicaments for preventing the hair turning 
gray, and for the treatment of the hair; on forcing the growth 
of the hair; salves for strengthening the nerves, and medi- 
cines for healing the nerves; medicine for curing diseases of 
the tongue; medicines for the removal of lice and fleas; me- 
dicines for ears hard of hearing; ‘‘the secret book of the 
physician ;’’ ‘‘the science of the beating of the heart ;” and 
‘the knowledge of the heart, as taught by the priestly phy- 
sician Nebseeht.” 

The difficulties in the path of the translator in the shape 
of technicalities are of course very great; and probably for 
this reason, he reserves the complete translation of the book 
for future publication, when it will be issued with notes, 
etc., obtained by further study. One extract is given, how- 
ever, to show the general style of directions to the physi- 
cian. It reads as follows; 

** Rules for the re-/vet, that is, suffering in the pit of the 
stomach. (Pylorus or cardia). When thou findest anybody 
with a hardening of his re-et, and when eating he feels a 
pressure in his bowels (chet), his stomach (/et) is swollen, and 
he feels ill while walking, like one who is suffering with 
heat in the back, tau nu peht, then look at him when he is 
lying outstretched, and if thou findest his bowels hot and a 
hardening in his re-het,then say to thyself : Thisis a liver com- 
plaint, sepu pun merest. Then make thyself a remedy ac- 
cording to the secrets in botanical knowledge from the plant 
pa chestet and from scraps of dates. Mix it and putit in wa- 
ter. The patient may drink it on four mornings to purge 
his body. If after that thou findest both sides of his bowels 
(chet), namely, the right one hot and the left one cool, then 
say of it: That is bile. Look at him again, and if you find 
his bowels entirely cold, then say to thyself: His liver (?) 
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length of Dr. Playfair the other 
day, and treating the natural sci- 
ences as almost a substitute for all human culture, it is evi- 
dent that, as a matter of fact, all culture is being brought to 
bear upon them,and that they are absorbing energy and attract- 
ing thoughtin every sphere of life. In view of this remarkable 
revolution of thought, one is a little provoked by the very mat- 
ter-of-fact reasons which are usually alleged in explanation of 
it, and Lord Derby, in the greater partof his Manchester 
speech, was too true to his habitual caution in contenting 
himself with reiterating them. Labor, he says, is dear, and 
is becoming dearer; andit is consequently more and more 
necessary to invent labor-saving machinery. Similarly, at 
Leeds, the other day, even the apostles of Science could find 
little more to tell us than that other nations are threatening 
te undersell us, and that we need all scientific appliances to 
hold our own. All this is, no doubt, true, but the reality is 
too vast and broad to be adequately represented by such 
statements of the case. To say that we must invent better 
machinery because labor is dear, however accurate, is never- 
theless something of a reversal of theorder of facts. What 
has made labor dear in England? Above all things the in- 
vention of machinery. A machine is only matter animated 
by intelligence: and it is not merely because the wants of 
men have grown more numerous, but because their intellects 
have grown more active, that they have at length reached a 
stage of their development at. which they are concentrating 
their energies on asserting the dominion of intelligence over 
Natare. It is this which is implied when we call the pres- 
ent a mechanical age.” 
SUEUR pestn kanes 
New Route to Siberia. 

Professor Nordenskjold’s recent journey from Norway to 
Siberia by way of Pet Straits (Jugorsky Shar) and the Sea of 
Kara has caused quite a sensation in Russia. At a meeting 
of the Society for the Encouragement of Commerce and In- 
dustry M. Sidorof said that the journey was one to be 
ranked in importance with the discovery of a new world, as 
it would in all probability lead to the establishment of a re- 
gular line of communication between northern Europe and 
Siberia, and the vast resources of the latter country would 
thus at last find an outlet along her great fluvial highways. 
Captain Wiggins, of Sunderland, who attempted the same 
feat last year, has signified his intention of being present to 
welcome Professor Nordenskjold on his arrival in St. Peters- 
burgh. 

— tt 

Tac has been recommended by MM. Vigier and Aragon 
for the prevention of incrustation in boilers. The quantity 
of tale introduced into the boiler is about one tenth of the 
weight of deposit accumulated between two blow-offs. 


Scientific American. 


IMPROVED LAMP? BURNER, 

John H. Fouch, Sauk Center, Mion.—In this an inclosing shell is 
made adjustable on the wick tube. ‘Theinner tube bas several per- 
forations for gas derived from gasoline or similar substance, and the 
outer tube or shell has slots made init, The arrangement of these 
apertures is such that a portion of them may be closed without 
shutting off the gas supply of the others. 
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Recent American and Loreigu Patents. 


NEW WOODWORKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 


IMPROVED SCROLL: SAWING MACHINE. 

Lemuel C. Pratt, New York city.—By a simple and cheap contriv- 
ance, this invention gives sufficient forward and back motion to a 
straight saw working on a pivot torun it in one and the same line 
at the cutting point, so as to cut more evenly than such saws now 
do. The invention is specially desigacd for simple and cheap saws 
for boys and amateurs. 


IMPROVED END GA'TE. 

Edward GQ. Martin, Kankakee, Ill.—This end gate for vehicle 
podies is so constructed that it may be easily released at its lower 
edge and swung outward to dump the load, and it may be readily 
attached and detached. Devices are added to prevent the rear ends 
of the side boards from splitting, and from being forced outward by 
the pressure of the load. 


IMPROVED CHIMNEY COWL. 

Theodore C. Nativel, San Jose, Cal.—The ventilating cow] is formed 
of two parts or cylinder flues, one inclosed by the other. The 
inner part, or flue, has vertical exterior ribs which forma bearing 
or support for the section of the outer flue, leaving air passages be- 
tween. The flue sections are beveled at their ends to form a close 
and strong joint, and the ribs act as buttresses for each flue. 


IMPROVED WINDOW SCREEN. 

Henry B. Walbridge, Brooklyn, N. Y.—This screen is composed of 
wire netting wound on rollers and held by clamps, It is so con- 
structed that it may be readily applied to windows of different 
widths, closing the same tightly. 


IMPROVED VEHICLE TOP. 

Fredrich H. Jury, New York city.—A pair of jointed standards, 
made each in two parts, are hinged together and to the seat back 
and back bow. The standards being thus entirely under the back 
portion of the top, out of sight, make a neater and better arrange- 
ment than the projecting folded braces of the common arrange- 
ment. 


IMPROVED BUNG AND VENT. 

Harry B. Cornish, River Falls, Wis.—In this we have an improved 
bung and vent that closes hermetically the bung hole. At the same 
time the bung may be easily removed, and air is freely admitted 
through the bent device without necessitating the unseating of the 
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NEW AGRICULTURAL INVENTIONS, 


IMPROVED NECK YOKE. 
Charles Shuman, Red Oak, Iowa.—This inventor proposes 8 new 


device for connecting the neck yoke with the tongue or pole of a 
carriage, and which will not weaken the neck yoke, and may be 
readily applied. Two curved plates fit upon each other, and have 
eyes formed upon the opposite ends of their upper edges. They 
have also a tongue hole formed in their lower middle parts, to adapt 
them to be attached to the neck yoke to support a carriage tongue. 
Said hole is protected by arubber bushing, and a bead is added to 
strengthen the middle part of the yoke, and to keep the device from 
slipping out of place. 


IMPROVED ROTARY GANG PLOW. 
John K. Underwood, Sauk Center, Minn.—The construction of 
this implement includes a kind of diamond-shaped frame having 


two sets of axles. Dish-shaped rotary plows are mounted on beams 


with the front edges inclined to the landside, to press into the 


ground and turn over thefurrows asthey rise up at the rear and 
throw them off. The beams swing up and down in the keepers, to 
be held in place and to vary their hight for regulating the depth of 
furrows. The driver can make any needed adjustment while sit- 
ting in his seat; and by suitable means, also, the plows are lifted up 
and supported above the ground when being moved to or from the 


field to be plowed. Plows of this description, the inventor claims, 
will turn wider furrows with a given force than those of other 
forms, and the width may be raised by inclining a caster wheel 
right or left, for which it is contrived, and which has a fastening de- 
vice to hold it in any required position. 


IMPROVED FEED BOILER. 
Stark Olmstead, Brook, Ind.—The object here is to furnish a sim- 


ple boiler for agricultural purposes. To this end a tube is conducted 


through the feed box, and is provided with a furnace at one end, 


while the other end is led out of the box and hasa high chimney 
attached to it. By the heat of this tube the feed in the box is grad- 


ually heated and boiled. 
IMPROVED MOWING MACHINE. 


bung. It isa useful device for barrels containing liquors. 
——————oO SOHO ee 
NEW HOUSEHOLD ARTICLES. 


Andrew G. Gray, St. John, Can.—The novel features in this mow- 
ing machine are ingenious deviceswhereby the sickle bar may be 
operated from the driving wheels with a positive motion, and which 
will enable the cutter bar to be readily thrown into and out of gear 


IMPROVED VENETIAN SHADE, 

Charles Widemann, New York clty.—The new feature in this in- 
vention consists in rods which are attached to the under side of the 
pottom slat. By placing the end of one rod into aside staple, and 
that of the other rod into the socket hole nearest to it, an outwardly 
and sideways inclined position cf the shade is obtained, which pro- 
tects against the sun, while supplying at the same time the required 
light and ventilation. The shade is thus capable of being readily 
adjusted by the different devices into any desired position, and may 
be cheaply manufactured, as it is formed of a simple connection of 
slats and bands. 


IMPROVED SADIRON. 

Oliver Swift, Madison, Wis.—This is principally a new way of at- 
taching the handle of a sadiron, the object being to enable the use 
of one handle to several irons, thus saving metal and rendering the 
implement more convenient to use. On the iron are two notched 
pins. The handle has a wooden hand piece and hollow metal arms, 
which when in place slip over the pins and hold them by spring 
catches, which engage with the notches. A wooden ring under the 
handle allows of the catches being freed or engaged at will. An- 
other new feature is that the body of the iron is made of glass, which 
the inventor thinks offers a better smoothing surface than metal. 


IMPROVED DOOR SPRING. 

James M. Blood, Denver, Col. Ter.—This consists of a journaled 
shaft encircled by a spiral spring, and provided with a laterally pro- 
iecting arm, whose outer end bears upon the door with a pressure 
corresponding to the power and tension of the spring. The novel 
feature consists in devices whereby the tension of the spring may 
be quickly and conveniently changed, and the action of the appa- 
ratus thereby regulated. 


IMPROVED WASHING MACHINE. 

Timothy Allen, Fort Madison, Iowa.—This machine contains two 
parallel rollers, the faces of which are grooved transversely in such 
a way that the projections of the one roller may enter the grooves 
of the other. They are geared together so that they may rotate in 
the same direction and with equal velocity, motion being imparted 
by a longitudinally corrugated roller above. The machine, it is 
stated, works without becoming clogged, or straining or stretching 
the clothes, and will allow any part of the clothes to be operated 
upon separately. 


IMPROVED DROP-LIGHT GASELIER. 

John Fox, New York city.—This invention is so constructed that, 
as the drop light is drawn down, the unwinding of acord from a 
spool will turn a shaft and drum, coiling up a spring, the tension 
of which is so adjusted as to balance and support the drop light in 
any position in which it may be placed. 


IMPROVED CLOTHES LINE REEL. 

Charles L’Hommedieu, Middletown, N. Y.—We have in this an 
improved clothes line reel which winds up the line automatically as 
soon as the same is released from the post, protects the same, when 
applied stationary to the post, against the weather, and allows the 
ready taking down of the line. The whole forms a labor-saving 
device for household purposes. 


IMPROVED SASH HOLDER. 

John E. Frost and Josiah Merrill, Berwick, Me.—This is a simple 
sash fastener, that binds rigidly on the sash, and holdsit securely 
at any hight without injuring it in the least. It consists ina novel 
combination and arrangement of two rubber-lined rollers at the 
ends of fulcrumed levers, which are actuated by an intermediate 
rubber block in the rear. Broadened rear ends serve as handles. 


IMPROVED CURTAIN FIXTURE. 

Fredrick Backofen, Brooklyn, E. D.,assignor to himself and Isaac 
H. Williams, of same place.—This is a spring end which may be 
attached to an ordinary wooden roller, so that, in event of changing 
one’s residence, the shade rollersmay be altered at a trifling expense 
to suit the various sized windows. 


IMPROVED YEAST COMPOUND, 

Jacob Pfeiffer, Brooklyn, N. Y.,assignor to himself and Paul 
Koch, of same p!ace.—Mr. Pfeiffer suggests a new compound which, 
he states, makes a very good article, which can be kept sweet for 
four to six weeks in summer, and much longer in winter. It con- 
sists of cooked and mashed potatoes, hops, malt, wheaten flour, and 
corn starch. 


with the drive wheels. 
IMPROVED CORN PLANTER. 


Wilson Gardner and George L. Hays, Piketon, Ohio.—This is a 
new and useful agricultural implement. The construction of the 
device it is hardly possible to describe without drawings. The novel 
feature in the operation, however, consists in the adjusting of a 
dropping device so as te bring the points of rimless wheels in line 
with the marks left by said wheel during a previous passage, where- 


by the corn is planted in an accurate check row. 
COTTON SCRAPER, CHOPPER, AND CULTIVATOR. 


Richard L. McClung, La Fayette, Tex.—In this, cotton planters are 
provided with an improved machine for scraping or barring off 
cotton, chopping it to a stand, and cultivating it. The apparatus is 
constructed so that it may work at any desired closeness to the row 


of plants, or at any desired depth in the ground, or for use as an 
ordinary cultivator. It may be made by any ordinary mechanic. 


IMPROVED CORN PLANTER. 


Jobn Bryer, Wagram, Ohio.—This corn planter can be easily 


thrown into and out of gear, lowered to and raised from the ground, 
and adjusted to deposit the seed at any desired depth in the ground. 
All this is accomplished by new and ingenious mechanism easily op- 
erated and controlled. 


IMPROVED POTATO DIGGER. 


David J.Roush, Syracuse, Ohio.—By the advanceof this machine 


two polygonal wheels carrying radially disposed curved fingers are 


rotated. Said fingers enterthe ground and remove the potatoes, 


which pass to screens between the rows of fingers, where they are 
freed from grass, weeds, etc. The potatoes also fali upon a screen, 


which is vibrated to free them from clinging earth, and then pass 


to a receiving box, from which they are subsequently removed. 
Considerable ingenuity has been expended in the mechanical con- 
struction of the machine, and a number of entirely new devices 
have been combined. 

_ SOO 


NEW MECHANICAL AND ENGINEERING INVENTIONS. 


IMPROVED CAR STARTER. 

August Dahler, New York city —The object of this invention is to 
provide an improved device specially applicable for starting horse 
cars upon street railways, for the purpose of relieving the horses of 
the exhausting strain consequent upon the frequent stoppages and 
startings, the said devices being also adapted to steam railways and 
all vehicles of a heavy draft. It consists in the particular construc- 
tion and arrangement of parts wherein a single drawbar extends 
from one end to the other of the car, and is maintained in a given 
position by symmetrically arranged springs at each end, whose ten- 
sion is separately adjustable. Said drawbar is provided with two 
sets of beveled teeth, which engage with bevel wheels upon the 
axles of the car, which gear wheels are laterally adjustable thereon, 
so that, when the traction of the horse in starting is brought to 
bear on the drawbar, the gear wheels are made to revolve, which 
wheels, being nearly of the same diameter as the supporting 
wheels, will start the car so as to overcome the inertia gradually 
and avoid the sudden strain which is so objectionable. 

IMPROVED VISE. 

Alexander O. H. P. Sehorn, Murfreesborough, Tenn.—In this 
vise, the use of screw threads is avoided. Instead, spring jaws are 
arranged, with a cross bar hooking over a cam-shaped flange of a 
set screw, by which the jaws are instantly and rigidly adjusted. 


IMPROVED MILLSTONE DRESSING MACHINE. 

Gustav Heydrich, New Ulm, Minn.—This invention is designed 
for dressing and furrowing the face of a millstonein rapid and 
even manner. It consists of a series of adjustable and recessed 
chisels, operated by a revolving shaft, which is hung in vertically- 
adjustable bearing, and provided with spirally-arranged cams. The 
chisels are cushioned by rubber blocks that regulate their action. 


IMPROVED GATE. 

John A. Knepper, Delta, O.—This gate is adapted to farm aud 
other purposes, and may be readily opened and closed and adjusted 
to any suitable hight without taking up space in operating. It is 
composed of sliding link-connected rails or sections that are raised 
by acord and pulley in grooved posts, and are folded into a base 
box set into the ground to be covered by the top piece or plank of 
the gate. 
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IMPROVED BALE BAND S1'RETCHER. 

James Z. Stocker, Charleston, 8. C.—This invention relates to hay 
or cotton presses wherein the follower and platens are grooved to 
allow the tie band to be secured on the bale after compression but 
before removal. It consists in the use of a lever having a slotted 
catch at the end, for the purpose of tightening the bale band, the 
lever being suspended by a weight and provided with a claw, so 
that it may be elevated out of the way or drawn down when 
wanted. 

_—_—_————o 2916 


NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 


IMPROVED BALE TIE. 

Robert Stewart, Barnesville, New York.—This consists of a hook 
on one end of a wire band to engage a loop on the other end. The 
hook has a brace extending from its base along the line of the 
strain and terminating in an eye, through which the eye that en- 
gages the hook passes. The brace is thus supported, and the eye 
engaging the hook is securely kept on it. Both hook and the eyes 
are formed by bending the wires and twisting the bent portions, so 
that the tie is constructed in a simple and cheap way. 


IMPROVED POCKET BOOK. 

David K. Osbourn, Baltimore, Md.—This wallet or pocket book 
is made of one continuous blank, of paper or other cheap material, 
and has a central part with end flap and side extensions, and sym- 
metrical side pieces folded in gussets and pockets, and connected at 
the edges. The advantages are simplicity, durability, and cheap- 
ness. 


IMPROVED CIGAR MOLD. 

Heinrich Voltz, Cincinnati, Ohio.—This inventor has devised an 
improved cigar mold that is not liable to shrinkage, warping, and 
other annoying features of the common glued molds, and that will 
readily adjust itself to any change or swelling of the sections with- 
out interfering with the shape of the cigars. The base and top 
molds are made of separate detachable fish sections, sliding in met- 
allic guide frames, and are retained by strong binding springs. 


IMPROVED SHIRT. 

Clinton M. Ball and John C. Ball, Troy, N. Y.—This shirt has the 
neck band attached to the body only at back of neck opening, and 
the bosom attached at upper edge only to frontof neck band and 
shirt body. This plau allows of having the shirt open at back or 
front, and of ironing the bosom independently of the body. 


IMPROVED HARNESS BUCKLE. 

Joseph C. Smither, Nicholasville, Ky.—A tapering tube is formed 
upon the upper or forward end of the buckle frame, and has a recess 
formed in the rear edge of its outer part to receive the end of the 
tongue of the buckle. The advantage of this is that, when the 
buckle is applied to the hip strap of the harness, the horse’s tail, 
when switched, cannot catch either upon the upper end of the 
buckle, or upon the end of the tongue. 

IMPROVED CRACKER SHOW CASE. 

Casper Kroeger and Werner Kroeger, Milwaukee, Wis.—This is a 
detachable show or sample box, provided with a glass front, and 
having hooks for attaching it to the fronts of the box or case con- 
taining the bulk of the material on sale. These sample compart- 
ments are nicely painted or finished, so that, when forming the 
fronts of the cracker boxes, they make a handsome appearance. 


IMPROVED DENTAL FILLING. 

Lyman W. Sutton, Jr., Jersey City, N. J.—Dr. Sutton proposes 
crystallized mctallic tin as a new dental filling. The metal is ob- 
tained, by a suitable chemical process, in spongy crystals, which 
are very plastic and condensible. The completed filling takes a 
fine polish, and is said to resist both corrosion and abrasion. 


IMPROVED PORTABLE VAPOR BATH. 

George Washington Brosius, Gallatin, Mo.—This is a box com- 
posed of a bottom board, top board, and four sides, consisting of 
frames covered with oiled silk or cloth ; and the sides, top, and bot- 
tom are fastened together by hooks and eyes, so as to be readily put 
together and taken apart. Within are convenient arrangements 
for a furnace for vaporizing substances, and fora seat for the pa- 
tient. 


IMPROVED MOLD FOR CONCRETE ARTICLES. 

Richard B. Lanum, Mount Sterling, Ohio.— This inventor proposes 
metal linings to concrete molds having loose joints to let the water 
escape. The object is to use metal for its smoothness and capability 
to make sharp angles, and at the same time to have the lining so that 
it will not obstruct the escape of the water, as it would if the lining 
were completely connected. 


IMPROVED MODE OF CURING MOSS. 

Peter Unsworth, Algiers, La.—This inventor suggests a new pro- 
cess of curing moss by immersing and boiling the same in a solution 
of caustic soda to which sumac, fustic, japonica, burnt umber, and 
copperas have been added. In this way gray moss that has been 
deadened can be cured in thirty minutes, but moss fresh from the 
tree will require about eighteen days. 


IMPROVED PICKET PIN. 

James D. Field, Blue Rapids, assignor to himself and J. D. Ed- 
mond, Leavenworth, Kan.—In order to constructa picket pin which 
may easily be inserted in the ground without the necessity of ham- 
mering, and which shall have a firmer hold when set, this inventor 
constructs the pin of metal,and bends the shank in spiral form. 
The upper end of the shank is also bent to form a handle for hold- 
ing the pin while it is boring into the ground. 


IMPROVED PAPER BOX. 

Felix Salomon, New York city.—This invention consists in bind- 
ing the edges of the paper boxes with metal strips, and soldering 
the top or bottom parts to the side walls. The object is to enable 
the boxes to resist wear better and to retain their shape longer. 
The inventor says that the improvement renders pasteboard boxes 
almost as stiff and as strong as wooden ones. 


IMPROVED RECOIL CHECK FOR GUN STOCKS. 
William D. Miller, Pittsburgh, Pa.—This inventor proposes to 
provide the butt ends of gun stocks witha device for diminishing 
or neutralizing the recoil. The invention consists of a fixed butt 
plate, in connection with a hinged, guided, and spring-acted plate. 
The check plate and spring break the recoil, and thus admit of a 
surer and steadier aim. 


IMPROVED CRIMPERS’ PINCHERS. 

George G. Wright and George Bassett, Spencer, Mass.—Shoe- 
makers are provided in this invention with new pinchers for use 
in crimping boots, which are so constructed that they may be used 
for operating the screw clamp for drawing down the corners of the 
leather, for drawing the edges of the leather into place, for driving 
the tacks for securing the edgesof the leather, and for drawing said 
tacks. 


IMPROVED METALLIC BURIAL CASE. 

Henry M. Gray, San Francisco, Cal.—The novel feature in this 
invention is a handle attachment located under and against the 
over-shutting flange, in such manner that the lift or strain thereof 
is mainly sustained by such flange, and the screws relieved of it. 
The handles are thus made much more secure, and yet require only 
one or two screws for fastening them. 
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Business and Persoual, 


The Charge for Insertion under this head is One Dol- 
lara Line. If the Notices exceed Four Lines, One 
Dollar and a Half per Line will be charged. 


Hotchkiss Air Spring Forge Hammer, pest m tne 
market. Prices low. D.Frisbie& Co . New Haven. Ct. 

For Sale—Two Good late Improved Iron Bndge 
Patents. James Valleley, Canton, Ohio. 

A Bargain—A set of Scientific American, from 
Vol. 8, Old Series, to Vol. 21, New Series —1817 to 1869—83 
Vols., well bound,for $80. Address A.F.R., Box 773,N.Y. 

Manufacturers, who perforate Zinc or Tin, and 
have Machinery for that purpose, address Crenshaw & 
Carothers, Burton, Washington Co., Texas. 

Orders for Experimental Machinery and light 
manufacturing solicitea by T B. Jeffery, 253 Canal St., 
Chicago, Il. 

The Voice of Experience.—{n common witb 
other large advertisers, we have had occasion to do busi- 
ness with advertising agents toa large extent. We have 
tried nearly all the various agencies, bnt came to the con- 
clusion long ago that we could do better by giving onr 
business to Geo. P. Rowell & Co., No 41 Park Row, 
New York, than by employing any other persons. They 
are prepared to insert an advertisement in one or four 
thousand papers, and at the publishers’ lowest prices. 
We have tried them—doing business with them weekly— 
and we know they can do our advertising better and 
cheaper than we conld do it onrselves. Having the most 
extensive facilities for doing business, they never make 
mistakes—at least, they never make mistakes on our 
work.—(Star Spangled Banner, Hinsdale, N. H.] 

Water, Gas and Steam Goods—Send eight stamps 

or Catalogue, containing over 400 illustrations ,to Bai'ey, 
Farrell & Co., Pittsburgh, Pa. 

The superiority of the London M’f’g Co.’s Var- 
nishes over all others has been so often manifested that 
there is hardly any doubt bnt that they will in time su- 
persede all in the market. 

For automatic Twist Drill Grinding Machines, 
address C. Van Haagen & Co., Philadelphia, Pa. 

Wanted, by a Practical Pattern Maker, work in 
a Shop where General Work is done. Steady place pre- 
ferred. Distance no object. Apply Pattern Maker, 
P. U., Glencoe, 111. 

2,000 feet leather Fire Hose, Cheap; warranted 
to stand 901bs. Address E.M. Waldron, Providence,R.I. 


Wanted—The best Power Matcbing Machine in 
the market. Send circulars and capacity of machines to 
Melendy Bro’s, Nashua, N. H. 


Single, Double, and Triple Tenoniag Machines 
of superior construction. Martin Buck, Lebanon, N.H. 


Gothic Furnace, for coal and wood, heats houses 
& churches. Send for book. A.M.Lesley.226 W.23d st.,N.Y. 

For best Dies, and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wronght-iron Beams, etc., see adver- 
tisement. Address Union Iron Milis, Pittsburgh, Pa., 
for lithograph &c 

% Pantect,” or Universal Worker—Best combina- 
tion of Lathe, Drill, Circular, and Scroll Saw. E.0O. 
Chase, 7 Alling Street, Newark, N. J. 


Electric Burglar Alarms and Private House An- 
nunciators; Call, Servants’ & Stable Bells; Cheap Teleg. 
Insts; Batteries of all kinds. G@. W.Stockly, Cleveland,O 

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solieited. 

For Sale—Seeond Hand Wood Working Machin- 
ery. D. J. Lattimore, Sist & Chestnut 8t., Phila., Pa. 


Price only $3.50.—The Tom Thumb Electric Tel- 
egraph. A compact working Telegraph Apparatns, for 
sending messages, making magnets, the electric light, 
giving alarms,and various other purposes. Can be pnt in 
operation by any lad. Inclndes battery, key, and wires. 
Neatly packed and sent to all parts of the world on re- 
ceipt of price. F.C.Beach & Co. ,246 Canal St., New York. 

Peck’s Patent Drop Press. Still the best in use 
Address milo Peck, New Haven, Conn. 


All Fruit-can Tools,Ferracute W’ks,Bridgeton,N.J. 


American Metaline Co., 61 Warren St., N.Y. City. 
Genuine Concord axies—Brown,Fishervilie.N.H. 


For Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Faught’s Patent Round Braided Belting—The 
Best thing out—Manufactured only by C. W. Arny, 148 
North 3d 8t.. Philadelphia, Pa. Send for Circular. 

Diamond Tools—J. Dickinson, 64 Nassau St., N.Y. 


Magic Lanterns and Stereopticons of all sizes and 
prices. Views illnstrating every subject for Parlor 
Amusement and Public Exhibitions. Pays well on small 
investments, 72 Page Catalogue free. McAllister, 49 
Nassau 8t., New York. 

Temples and Oilcans. Draper, Hopedale, Mass. 

The “Scientific Americaa” Office, New York, is 
fitted with the Minlature.Electric Telegraph. By tonch- 
ing little buttons on the desks of the managers, signals 
are sent t. persons in the various departments of the 
establishment. Cheap and effective. Splendid for shops, 
offices, dwellings. Works for any distance. Price $6, 
with good Battery. F.C. Beach & Co., 246 Canal 8t., New 
York, Makers. Send for free illustrated Catalogue. 


For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., NewHaven Conn. 

The Baxter Engine—A 48 Page Pamphlet, con- 
taining detail drawings of all parts and full particnlars, 
now ready, and will be mailed gratis. W. D. Russell, 
18 Park Place, New York. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality—Whitins- 
ville Spinning tng Co., Whitinsville, Mass. 

Solid EmeryVulcanite Wheels—The Original Solid 
Emery Wheel—other kinds imitations and inferior. Cau- 
tion—Our name {ie stamped in full on all our best Stand- 
ard Belting, Packing, and Hose. Buy that only. The 
best is the cheapest. New York Belting and Packing 
Company, 37 and 38 Park Row, New York. 


the recipe on p. 202, vol. 24.—J. K. can preserve 
wo ?d from decay by the process detailed on p. 319, 
vol. 31 —A.F. willfind a description of the hydro- 
gen lamp onp. 242, vol. 31.—R. H. is referred to p. 
48, vol. 29, fora formula for calculating the friction 
of water in pipes. 


(1) J. B. asks: Is there any chemical that 
will cause the hair and fleshings from hides in a 
tannery to decompose in three months? A. Try 
caustic ley. 


(2) W. M. D. asks: 1. Is the word ohm 
used to signify a unit of electric force, or is ita 
tetm applied to the resistance of electric force or 
measurement thereof? A. It is a unit of resist- 
ance 2. How long will the Danieli battery work, 
if freely supplied with sulphate of copper, with a 
uniform force? A. That depends upon the size of 
the cell and the amount of current which it gives. 
For telegraph lines, these batteriesgenerally work 
for about four months. 3. How long can they be 
used before the porous cups need to be renewed? 
A. Theporous cup may beused, with care,foryears. 
4. What isthe power of Daniell’s compared with 
Lockwood's battery? A. Precisely the same. The 
Lockwood is only a modified form of the Daniell. 
5. Does not the Daniell require the least care, and 
isit not the most reliable and simple for all prac- 
tical purposes? a. No. There are other forms 
more suitable for some purposes. 


(3) W. B. W. asks: What chemicals pos- 
sess the property of destroying and disintegrating 
vegetable substances without corroding and de- 
stroying metals, as acids do? A. We think that 
strong potash lye in contact with steam at a high 
pressure will probably accomplish the desired re- 
sult. 

(4) G. B. R. says: Iam experimenting with 
electricity, and I have made an electro-magnet; 
but passing the current through it makes both 
polcs north or both south, according to the direc- 
tion of the current. Has such a thing been done 
before? A. Nothing of the kind bas ever been 
eroduced before to our knowledge. 


(5) A. K. asks: What kind and number of 
wire ought I to use for a house electric telegraph, 
laying the wire between the bricks and plaster 
of the wall? A. No. 16 copper wire covered with 
gutta percha and enclosed in lead. 


(6) W. B.B. asks: 1. Does carbonic acid 
gas, compressedin liquid form in a tube 3% inch in 
diameter, create any damage, such as a dangerous 
explosion, if suddenly liberated? A. Yes. Atthe 
moment of liberation from pressure (about 600 
lbs. to the square inch) one portion of the liquid 
rushes into the gaseous state, and, in the effort of 
so doing, abstracts so much heat from the remain- 
ing portion of the liquid that the temperature of 
the latter is reduced to such a degree as to con- 
vert icintothe solid snowlike form. This sudden 
and extreme reduction of temperature causes a 
corresponding contraction of the glass tube, a 
contraction so nearly instantaneous, and of course 
unequal, that the tube is, in many cases, shattered 
into fragments. 2. What is the effect of heating 
theabove tube to 300° Fah.? Does it increase the 
pressure inthetube? A. It would enormously in 
crease the pressure. 3. What is the effect if the 
tube be placed in a cold mixture, say one of 0° 
Fah.? A. It would reduce the pressure. 4. What 
effect has carbonic acid on iron? A. Little or 
none if the metal bedry. 5. Will it keep its press- 
ure in tubes for a number of years, provided they 
are tight? A. Yes. 6. Does it remain heated af- 
ter it1s compressed in tubes, or only during com- 
pression? A. Only during compression. It rap- 
idly gains the temperature of the surrounding 
air. 

(7) H. 8. asks: What will take grease out 
of sheepskins after they are tanned with the wool 
on? A. Try digestingforashort timein bisulphide 
of carbon, and dry in the air. The sulphide is 
very volatile, and in a short time will completely 
evaporate, leaving no unpleasant odor behind. 


(8) W. E. G. asks: 1. Ina line of telegraph 
of about 12 miles long, worked in duplex, how 
much resistance will be required in resistance 
coils? A. About 200 ohms. 2. How many cups of 
battery will be required if the wire is No. 8 and 
has two relays, each measuring 125 ohms? A. 
About 24 of Daniell’s cells. Your telegraph, ac- 
cording to your description, ought to work. 

(9) H. H, asks: What produces the bril- 
liant coloring of the autumn fuliage? A. The ac- 
tion of organic acids upon the coloring matter of 
the leaves. 

(10) F. asks: 1. Do the Chinese Know the 
secret of welding copper? A. Yes. 2. Do they 
make copper edge tools? A. Weare notinformed 
on this point. 

After kalsomining, is thereany known chemical 
(combinable with the kalsomine) that will not wash 
off when water is applied? A. We donot know 
of anything that can be applied that would not, in 
some way, be objectionable. 

(11) H. G. asks: What will remove grease 
froma tortoiseshell hair comb? A. Try steeping 
,t in benzine or chloroform. 


(12) W.H.G.asks: Canthe aroma of Havana 
tobacco be taken from the stems? A. Yes. Crush 
them and digest for some time in hot water. Then 
decant the liquid and digest a second time with a 
little diluted alcohol, and finally remove the resi- 
due and carefully dry it. If itis desired to extract 
the nicotine, evaporate the decanted liquid to a 
sirupy consistence, and then agitate with twice its 
volume of alcohol, and allow to stand for a short 
time. The alcohol, underthese conditions, willex- 
tract all of the nicotine salts from the aqueous s0- 
lution, and rise to the top,forming a distinct layer, 
of adark color. Decant this upper layer, concen- 
trate by evaporation, mix with a small quantity 
of solution of potash, and briskly agitate with 
ether. Theethcr dissolves the nicotine and some 
fatty matter which the potash has liberated, and 
rises tothe top when the mixture is left at rest. 
In order to separate the nicotine from its solvents, 
the etherial solution is decanted into a retort pro- 
vided with means of transmitting dry hydrogen 
through it. Heat is now applied, and the ether is 
driven off. When the ether vapor ceases to come 
over, the temperature is raised to 356°, when the 
nicotine itself distils over and is collected. 


(18) W. J. S. asks: Would it be beneficial 


to force linseed oil into the pores of the spokes 
and hubs ot buggy wheels, after the spekes are 
driven, toprevent the natural shrinkage, which 
even the best seasoned timber is subject to in this 


chmate? A. Your planisa good one. Try it. 


(14) W.M. B. asks: Is there a liquid pre- 
paration made that a spring, when heated to a 
cherry red, may be thrown in, and will come out 


of a good spring temper? A. We know of nosuch 
liquid, nor of any better planthan hardening the 
spring in water and blazing off in oilin the usual 
manner. 

(15) E. W. H. says: 1. How is the dial of a 
galvanometer graduated? A. Itis usual to grad- 
uate the dial into 360 equal parts. 2. What sizes 
of wire are used for the coils? A. The size of 
wire should be selected with regard to the cur- 
rents to be measured. No. 18 or 20 will be found 
convenient we think. 3. Are there not 2 coils of 
different sizes of wire? A. Some galvanometers 
are made with several colls of wire, so that they 
can be used in a large range of measurements, 
but each coil should be arranged so that it may be 
separately included in circuit. The principle 
shown in your sketch applies to the induction coil, 
and not at all to the gaivanometer. 


(16) G. A. B. asks: What is the object of 
making soldering iions square instead of round? 
A. To increase the amount of contact. 


(17) N. W. asks: What do you consider the 
most nearly correct theory of the earth’s daily 
revolution on its axis? Whence comes the mo- 
tive power? A. The earth persists in 1ts motion 
for the same reason that a stone does after its 
leaving the hand whichthrows it, or asa railroad 
train will run geveral miles, by the motion ac- 
quired, after the steam has been shut off; and 
even after the engine has been reversed and the 
brakes applied, the train cannot be stopped in a 
less distance than haif a mile, after running at a 
high speed. The motion was given to the earth 
during the period of its creation, and it is simply 
the momentum of its huge mass, combined with 
its astounding velocity and the absence of resist- 
ing obstructions, which keeps the motion up. 


(18) J. B. F. asks: Of what ingredients 
should a composition be, for the ornaments for 
stove plate and similar light patterns? A. Use a 
soft alloy. See p. 91, vol. 30. 


(19) J.T. M. asks: Would a small tube 
made of canvas dippedin hot paraffin answer as 
a flexible pipe to convey hot and cold water? A. 
No. 2. What would answer better? A. Leather 
hose. 

(20) J. P. asks: What is the generally ac- 
cepted explanation of the reflection of a ray of 
light from the inner surfaces of glass, diamonds, 
drops of water, and other transparent substances, 
causing the brilliancy of the diamond, the forma- 
tion of the rainbow, etc.? A. The reflection from 
the inner surface of a transparent medium is sim- 
ilar to that from the outer surface. Obseryation 
and experiment have proved that it is a universal 
law that, when light passes from a dense intoa 
rare medium, or vice versa, a part of the light is re- 
flected 1n such a direction that the angles of reflec- 
tion and incidence are equal. When, therefore, the 
surface between the two media is perfectly even, 
it acts like a mirror, and the smooth surface of 
still water is as good a reflecting mirror for the 
fishes under it as for men above, of which fact 
you may easily satisfy yourself by observing an 
aquarium. A piece of plate glass will also con- 
vince you of this by two reflections, one from the 
front and one from the back or interior surface. 
giving you two reflected images, which will coin- 
cide when the light falls perpendicularly, but be- 
come separated when the light is made to fall 
obliquely. The colors shown by diamonds or rain- 
drops in the rainbow are not due to this reflection, 
but to the refraction of the rays when they enter 
and leave the diamonds or water drops; for the ex- 
placation of this we refer you to any modern text 
book on natural philosophy. 


(21) J. H. asks: What difference will it 
make in the power of an engine to give the valve 
sufficient throw to allow a full opening of the 
ports? At present the valve opens the ports ex- 
actly one half. A. She will take a larger supply 
of steam at the beginning of the stroke, and de- 
velope a corresponding amount of extra power. 


(22) E. P, W. asks: Do you know of any 
chemical that can be used to permeate or saturate 
hard or soft wood, to render it impervious to wa- 
ter, and prevent swelling when submerged there- 
in? An exterior coating is not desirable. A. Boil 
the wood in paraffin. 


(23) M. asks: How fast should the edge of 
a circular sheet iron disk run, for cutting wrought 
iron? A. Ten ortwelve thousand feet per min- 
ute. 2. Can cast iron be cut inthe same way? 
A. Yes. 

Should the flues of a boiler be caulked when 
there is water in the boiler? A. No. 


(24) W. B. D. says: Ihave used black oil 
in boilers, and found it very good to remove 
scales. Has it any bad effect on the iron? A. 
No. 

(25) W. H. says: In your issue of October 
16 are figured several boring tools. These forms 
would be admirable if used with short shanks and 
for shallow holes; but as no tool is certain never 
to be requiredin a deepand proportionately small 
hole, I see no excuse for making such tools, save 
habit and example. The common form of boring 
tool affords an example, almost unique, of uni- 
versal perversity and failure to recognize a very 
simplesituation. Those tools, if properly formed, 
might have elght times the strength of shank and 
still enter a hole equally small. Itis simply ne- 
cessary to form the tool so that the cutting edge 
ison a level with the axis or center of the shank 
or bar. I send three wooden models of boring 
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j roles one a thread tool. A. Were either of the 


sample tools sent by our correspondent put to the 
full amount of duty obtainable from a tool of its 
size, it would break off at thecuttingend. This 
defect might be obviated by lowering the temper, 
which would, however, reduce the cutting capa- 
bility. The fault in the sample in each case is 
that, in the endeavor to get a large shank, the cut- 
ting part is ground away, so that one whose width 
should be 4 inch is but some +s in thickness, while 
another whose width should be % is but little 
morethan 6 inch thick The whole subject is 
explained, with engravings, in No. 3 of “ Practical 
Mechanism.” 


(26) J. B. L. says: We have a rowboat 38 
feetlong, made of very light timber. How can 
wecaulk it to make it tight? <A. If itis well 
built, you may be able to make it watertight by 
filling the joints with white lead. 


(27) J. O. B. asks: Why is it that a lifting 
pump for cold water will not lift hot water, at 
400° or 500° Fah.? A. Because when the piston 
rises, the water boils, and the pump barrel is filled 
with vapor. 

Why is lead given to a valve on the steam en- 
gine? A. Generally, in order to make the recipro- 
cating parts move smoothly and without noise, or 
thumping, as it is usually termed. 


(28) N. 8. asks: Ihave a boat 30 feet long 


long and of 6 feet beam, displacing about 100 feet 


of water. I have 86 two inch steam pipes 39 inch- 
es long,connected by a3 way piece so that the wa- 
ter can havea free circulation. Can I make them 
into a boiler to propel the boat, the pipes being 
cased inside of a stove frame with two returns 


for the heat? Willsuch a boiler be large enough 
for two 3x6 engines running on quarters? What 


speed may be obtained fromsuchaboat? A.The 
boiler seems to be rather small, but it may an- 
swer for a moderate speed. 


(29) C. C. says: IThavea small boat 19 feet 
long, 4 feet 4 inches wide, sharp at both ends, and 
18 inches deep; and I intend to put another 12 
inches on it in depth, making it inchesdeep. It 
is a clinker-built boat. [intend to put in an en- 


gine and boiler. The engine is 5 inches stroke by 


3% bore, upright, and cuts off at 34 stroke. The 
boiler is horizontal, 4 feet lorg (besides the bon- 
nets); it is of 44 inchiron, with a dome 22inche & 
high and 1 foot in diameter. It hasone flue 12 
inches in diameter, in which the fire is built; and 
there are 6 return tubes varying from 2 inches to 
8inches in diameter. 1f I use coal, J intend to 
make the grate 24 feet long and as wide as the 
flue willallow. 1. How large a screw wheel do I 
want, and what should the pitch and number of 
blades be? A. Use a propeller 24 inches in diame- 
ter, of 3feet pitch, with either 3or 4 blades. 2. 
What speed would it make with steam at 80 lbs. 
pressure? A. We think you may realize a speed 
of 6 miles an hour. 


(30) G. E. P. asks. Willa rubber packing 
do for a piston head and piston valve rods? A. 
Yes. 


(31) B. L. says: A friend of mine says that 
in ringing abell, he has frequertly got it into such 
a position that he cannot move it with his dead 
weight, and that, by huldingthe rope and raising 
his body with his arms, he can bring it down. I 
say that whatever power he gains beyond ibe 
weight of his body isdue tothe resistar ce which 
the inertia of his body givesto being raised. He 
says that this is not so, as he moves bis body too 
slowly. Will you please settle this question? A 
We think you have the right idea, as we under- 
stand your statement. 

What is the meaning of nominal power of a 
steam engine? A. It is power rated by an arbi- 
trary standard, not dependent on the actual con- 
ditions. 


(82) F. B. says: I. I intend making a four- 
oar rowing boat of canvas, to fold together, and to 
be about 30 feet long, with extended rowlocks. 
How narrow can I make it to be safe from tip- 
ping? A. To be perfectly safe from tipping, it 
will require to be very broad. If you want to 
make it as narrow as convenient, you will find 
good examples in racing shells. 2. What must I 
use to make it waterproof? The canvas must not 
erack when the boat isfoldedup. A.Probably the 
experience of some of our readers will furnish the 
information you require; and if s0, we would be 
glad to hear from them. 


(38) J. C. G. asks: 1. Which engine will 
consume the most steam in doirg the same amour.t 
of work, one with a long stroke or one with a 
short stroke? A. Thisis a contested point, and- 
must besettled by taking into account the nature 
of thework. 2. Which is the best, a short cylin- 
der with a long diameter, ora long cylinder with a 
short diameter? A. The reply to your first ques- 
tion answers this also. 


(34) F. K. says: Our main water pipes are 
2\inches inside, and our fire plug 2inches. What 
size of hose should I have to throw a stream of wa- 
ter to best advantage? Would you advise me to 
have gum or leather hose? A. Use 234 inch hose. 
We think you will find rubber satisfactory. 


(35) E. J. asks: 1. How many cups and of 
what size of Bunsen’s battery will it require to put 
the first slight coating of nickel on 1 square foot of 
surface on cast iron? A. Two orthree ordinary 
Bunsen cells. 2. What size of Smee’s cell will it 
require to finish the plating on the same surfacea 
A. One large Smee. 3. How long does it take to 
get agood deposit? A. Possibly 4 or 5 hours. 


(86) R. F. B asks: 1. Row many cables 
touch Canadian territory? A. Five. 2 What 
cables are they and where do they touch? A. 
See p. 120, vol. 32. Four of them land at North 
Sydney, and one at Tor Bay, Neva Scotia. 3. 
Where can I get information in reference to the 
depths of the seas and oceans? A. See the United 
States coast survey charts. 
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(37) G. K. says: 1. A brother engineer and 
myself ure discussing the relative elasticity of 
steam and compressed air,one maintaining that, 
when used in an engine expansively, air will not 
give the same results as steam, as, for want of 
elasticity, the pressure wi!l fall off much more ra- 
pidly after the cut-off than would be the case with 
steam. The other claims that there is little, if any, 
difference. in any event too little to be taken into 
account in practical working. As we have no 
means of making anything like a respectable test, 
please enlighten us upon the subject. A. If the 
temperature is sensibly constant during the ex- 
pansion, there will be little difference in the two 
cases. You will find formule for the expansion 
aud compression of air without guin or loss of heat 
iu answer No. 14, August 21, 1871. 


(38) P & K.ask: 1. Are bored wells from 6 
to 16iaches in diameter nota failure, as a rule, on 
account of having too little reservoir? Does not 
the cost of boring wells nearly equal that of tho 
ordinary method of digging? Is drilling a six inch 
hole in hard rock impracticable for weils, inas- 
much as it costs too much? A. We think that 
someof our readers, who have had experience in 
these matters, can answer our correspondent more 
fully than we feel able to do. We hopeto hear 
from them. 


(39) J. T. W. asks: 1. What strain or pres- 
sure willa boiler 7 inches in diameter and 13 inch- 


es long, made of copper No. 18 gage stand? A. 
Fifty lbs. per square inch. 2. How large a safety 


valve should I use? A. Half an inch in diameter. 
3. Would the boiler be large enough to run an en- 
gine with a cylinder of 144 inches bore and 3 inch- 


es stroke? A. It wouldrun the engine, but would 


not do much werk. 


(40) L. W.F. asks: 1. Are vernier calipers 
fastened together before or after being hardened? 
A. Before. 2. Are they secured by rivets or ta- 
pering pins? A. Rivets. 


(41) M. H F. asks: Whatis meant by cush- 
ioning as applied tosteam in an engine? A.Cush- 
ioning takes place when the exhaust port is closed 
before the piston reaches the end of the stroke, 
which leaves some steam in the cylinder, which the 
piston compresses like a cushion. 


(42) W. K. B asks: How can I make paste, 
such as is used by stereotypers? A.Common flour 
paste is sometimes used for this; but some stereo- 
typers put white lead in the composition. 


(48) G. H. M. asks; How can [attach can- 
vas to the leather side of tanned lamb skins? A. 
Try amixture of gutta percha and pitch, applied 
hot. 


(44) J. F. asks: 1. Which is the best non- 
conductor of beat, wood or plaster of Paris? A. 
Wood. 2. Will heat crumble plaster of Paris after 
it has been dried? A. No, unless it is great. 


(45) Meco. T. & Co ask: Is exhaust steam 
beneficial or injurious if allowed to escape under 
grate bars? A. Sufficient steam to keep the grate 
bars from burning is good. It also increases the 
draft in the furnace. 


(46) A. S. asks: Please give me a recipe to 
prevent cracking of rubber boots. A. The crack- 
ing of the rubber is due to the oxidation of the 
sulphur which it contains. As a preventive, coat 
the rubber with a thin covering of varnish made 
by dissolving pure gum rubber in hot naphtha or 
bisulphide of carbon. 


(4%) J.R. Y. Jr. asks: Can you give me a 
recipe for a waterproof mucilage, suitable for 
pasting labels on wood, something that will stand 
the weather? In your issue for October 16 I 
found a recipe for this purpose; but after several 
trialsI have been compelled to abandon it, being 
unable to combine the glue and alcohol. I tried 
to combine the two by first dissolving the glue in 
water, and adding alcoholafterwards; but theglue 
thickened up and would not combine with the al- 
cohol. A. Melt together equal parts of common 
pitch and gutta percha. It may be kept liquid 
under water, and it has been highly recommended 
both for its superior adhesiveness and waterproof 
quality after once being applied. 

(48) G. W. L. asks: What cement will make 
the insides of paper barrels tasteless and odorless, 
and be sufficiently elastic and proof against vine- 
gar, wine, and other liquids? A. Try coating the 
interior with hot paraffin. 


(49) O. 8. asks: I stamp embroidery pat- 
terns in this way: I lay a sheet of paper under the 
pattern which I wish to copy, and then trace the 
outlines on the paper underneath by pricking 
through the pattern with a fine needle. I then re- 
move the paper, and place it on the cloth which I 
wish to stamp. I then take rosin and Prussian 
blue (or any other coloring substance), finely pow- 
dered, which I rub through the holes in the paper 
by means of a small pad, and the pattern shows 
well on the cloth. This paper is removed and re- 
placed by a clean piece, after which a hot iron is 
run over tomelt the rosinintothe cloth. So farI 
have not been successful, as the pattern rubs off 
before I can get it worked. Will you tell what to 
put in the powder to make it stick? A. Asa sub- 
stitute for the Prussian blue and rosin, use first a 
little very finely ground aniline red, and then rub 
over this a cloth or sponge moistened with a little 
dilute alcohol. Dry, as before, with a hot iron. 
The paper should be removed immediately after 
applying the alcohol. 


(50) N.F. H. asks: Can you inform me of 
any acid that will operate on ruby or other colored 
glass, so as to leave it in a rough state, like ground 
glass? Iwant to lay out sign work and leave the 
letters the same color as the glass. I have seen 
work of this kind done by acids, anditis much 
cheaper than if done by the sand blast. A.Hydro- 
flucric acid is used forthis purpose. It is madeby 
acting on powdered fluorspar with strong, hot oil 
of vitriol; and the gas that comes over is passed 
into water, which absorbs it. The hydrofluoric 


acid is often used in the gaseous state. A leaden 
tray is partially filled with the powdered fluorspar, 


plate of glass, previously prepared, is then secured 


covered portions of the plate io its fullest extent. 


‘|other even number of inches? A. The first rail- 
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and over this is poured the hot oil of vitriol. The 


over the dish tightly, and the gas, as it is libera- 
ted, exerts its peculiar corrosive action on the un- 


lng subjects: 


On Diphtheria. ByJ. W. H. 
On Imaginative Arithmetic. By S. 
OnIron. By J.D. 


(51) W. C. J. asks: Do you know of any 
street car, in this country or in Europe, in which 
wind is applied asa motor? <A. No. 

(62) J. V. R. says: I have a quantity of 
homemade wine, that has fermented in too warm 
a place, and has consequently become somewhat 
acid. Howcan I correct it without injury to its 
flavor? A. The free acid may be neutralized by 
addition to the wine of the proper quantity of bi- 
carbonate of soda. 


(58) C. A. W. says: 1. I have some bits 
of gold whichI wish to melt up atd cast into dif- 
ferent shapes. Can I melt it on acommon forge or 
stove fire in a black lead crucible? A. Place the 
goldin asmall black lead crucible with a little 
borax, and subject it to’a very bright red heat for 
some time, or until complete fusion ensues. 2. 
Can I pour it best into a charcoal mold? A. No. 
Molds made of iron slightly waxed or greased are 
used for this purpose. 3. Do I need aflux? A. 
Yes. 4. Will silver admit of the same treatment? 
A. Small beads of both gold and silver may be 
fused in charcoal, when mixed witha small quan- 
tity of borax and heated strongly by means of a 
blowpipe or blast lamp. 


(54) W. D. says: What is the percentage 
of salt of the water of the DeadSea? A. The 
solid matter is 21722 parts in 100, nearly all of the 
solids being salts of sodium, magnesium, lime, 
ete. 


(55) J. B. 8. asks: Why was it that, in es- 
tablishing a uviform gage for railroads, 4 feet 
8% inches was chosen instead of 4 feet 8 or some 


H.M. P. 
On Experimentsin Geometry. By 


J. L.—C. P.—H. 8.—M.—J. C. G.—R. 
G. W.B.—M. H.8.—J.S. R. 


declines them. 
always be given. 


published here. All such questions, 
only are given, are thrown into the 


Hundreds of inquiries analogous to 


oak bark for tanning? What isthe 
a picture frame mitering machine, 


Who makes cotton spinning and 


roads were constructed for coal traffic, and were 
of the same gage as the colliery tramways, 4 feet 
84 inches; and the latter are so old that no one 
can now tell why this width was chosen. 


(56) E. D, P. asks: 1. What are the melt- 
ing points of gold and silver? A. Gold melts at 


in the column of “Business an 
which is specially set apart for that 
ject to the charge mentioned at the 


this way be expeditiously obtained. 


knives? Who sells self-rocking cradles? 
makes the best air pump, and what is its capacity? 


COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 


On an Air Locomotive. By F.G. W. 


. 8. 


On Specific Gravity,etc. By J. B.M. 
On the Mechanical Equivalent of Zinc. 


By 


A.B. 


Also inquiries and answers from the following: 


H. B.—R. W.— 


HINTS TO CORRESPONDENTS. 
Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
The address of the writer should 


Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 


when initials 
waste basket, 


asit would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer’s address is given. 


the following 


are sent : ‘‘ What is the value of dry extract of 


price of solu- 


ble glass? Who has a steam process for drying 
lumber, aud will furnish particulars? Who makes 


working two 
Who 


weaving ma- 


chinery ? Who sells steam pumps, suitable for irri- 
gation? Whose is the best ice-making machine ? 
Whosells tuols for making stencil plates?” Allsuch 
personal inquiries are printed, as will be observed. 


d Personal,” 
purpose, sub- 
head of that 


column. Almost any desired information can ip 


2010° Fah., and silver at 1873°. 


(57) R.P. G. asks: By what process is co- 
coa nut oil obtained? A. It is obtained from the 
cocoanut, either by expression or decoction. It 
is of a fine white color, liquid at 80° Fah, and of 
the consistence of lard below that point, becoming 
solid at about 40°. It is used for making toilet 
soaps, and is sometimes employed medicinally in 
cases of consumption. It must not be confound- 
ed with cacao oil or butter, which is obtained from 
the cacao or chocolate nut. 


(58) C. A. K. asks: 1. Am I right in be- 
lieviog that coal is formed by the decomposition 
of vegetable matter? A.Yes. 2.What proof have 
you of this? A. The cleavage of blocks of coal 
frequently shows the forms of the leaves of the 
vegetable matter from which the coal was made. 
Fern leaves, especially, are often seen singularly 
perfect. 


(59) W. J. H. says: We have lately put up 
alarge band saw for re-sawing lumber. After 
running a few days, the saw cracked along the 
front edge of the blade. What isthe cause? A. 
Either the saw was brittle, or the wheels were of 
too small a diameter for the thickness, or too great 
a strain was put upon thesaw. A band saw ofNo. 
16 gage should be run on a wheel 6 feet, No. 17 on 
a wheel 5 feet, and No. 180n a wheel 4 feet in di- 
ameter. This is a good rule to act upon, but an 
extra tough saw of No. 16 gage may run success- 
fully on a 4 foot wheel, and No. 17 very well on 
the same size. Parties using band saws should 
bear in mind that they must not file or sharpen to 
acute angles, but leave allangles round.—J. E. E., 
of Pa. 


(60) A. 8. T. asks: 1. Please tell me the 
best way to temper tooth chisels for cutting mar- 
ble. A. Harden ata bright cherry red in a mix- 
ture of 1 gallon whale oil (pure), 2 lbs. rosin, and 1 
lb. beeswax. Warm the oil, melt the rosin and 
wax, and stirtogether while hot ; as the mixture 
loses its hardening properties, add more rosinand 
beeswax, then draw to the proper color. The 
above mixture will harden without fire-crackivg. 
2. Does filing thetooth hurt the steel? A.No.—J. 
E. E., of Pa. 


(61) J B. J. says, in answer to D. A. R.’s 
query as tothe weight necessary to break an iron 
bar: If the iron bar is firmly fixed at one end, and 
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Alarm, burglar, L. F. Drake......... .. «. 
Alan, burglar, C. O. Malmgren. 
Alarm, till lock, 8. C. Frink... 
Alloy for bell metal, H. L. Macker.. 
Alloy, wnti-incrustation, O. Holden... 
Bale tie,S.N. Drake —........ «2 wee 
Barrels. berry, C. C. Paul...........0.. 
Bed bottom, spring, W. W. Bartlett.. 
Bed bottom, spring, C. T. Segar .... 
Bedstead, cot, Worcester & Howe.. 
Bedstead, folding, J. Flinn.... .... 
Bedstead, invalid, W. Huntress . . 
Bedstead, sofa, S. Bendit........... 
Bedstead, sofa, C. Burnitz .. ........... 

Bedstead, sofa, J. K. & M. L. Stockton.. 
Beer, etc., extract of, P. E. Lockwood... 


Binder, temporary, W. A. Amberg..... 
Blackboard attachment, H. B. Marshall 
Blackboards or slates, H. R. Stewart..... 


Boiler, sectional steam, V. D. Anderson. 
Boiler, water regulator, etc., D. Cook ... 
Bolt, king, A. G. Pickett, Jr.......... 

Book. account, Mott & Carroll... 
Boot nailing machine, F. M. Shaw....... 


Boxes, making heads of, E. Hersey..... 
Bracelets, click for, J. S. Carrow......... 
Bridge, metallic arched truss, J. B. Eads 


Brush holder, C. B. Clark (r).. 
Buildings, constructionof fireproof, T.S 
Burner, aero-gaa, J. H. Knights........ 


Car axle box, J. Eccle8.... ......sccccceeee 
Car axle box, G. Williams.... 
Oar coupling, R. A. Cowell.. 
Car coupling, J. C. Mitchell... 
Car propeller, E. H. Leveaux.... 
Car, sleeping, J. F. Goodridge 
Cars, lighting railroad, I. F. Randolph. 
Carbureter air blower, C. M. Gearing. 
Carbureting apparatus, A. C. Rand.... 
Carbureting apparatus, P. Werni... 
Carriage axle, W. W. Simmons.... 
Carriage spring, W. H. Elliot.... 
Carriage top, J.C. Goold........ 


2 
the load applied at the other, then w= Xk, in 


which D=depth of bar in inches, B=horizontal 
breadth in inches, =length in feet from support 
to conter of weight, k=536 for east iron, 598 for 
wroughtiron (mean of 4 authorities, varying some- 
what with quality of metal and manufacture), W 
42 
=breaking weight in lbs. 
536 or 598=3,752 cast and 4,186 wrought iron,when 
the flat side is vertical. If the longer side is placed 


)24 
horizontally, then oe xs80 or 598=61254 for cast 


In the given case 


Cartridge, G. E. Hart.... ..... 
Cartridge belt, G. C. Henning. 
Cartridges, block for holding, a 
Cask. metallic. G@. W. McKim............. 
Caviar, preserving, M. Ams... 
Chain link, W. Roemer...........seeeeee 
Chain, convertible, C. N. Cadwallader 
Chain, convertible, F. H. Waste.......... 
Chair, dental and barber, 8. C. Megill .. 
Chair, folding, J. E. Wakefleld............ 
Check rower, J. Thompson.... 
Churn, rotary, M. Payne...........0.8 
Chute, coal-discharging, D. P. Bitner. 
Cigar box, C. 8. Brown............ 
Cigar machine, Donath & Jasper 
Cigar mold, J. D. Culp.............. 
Clocks, globe attachment to, H. Ficx.. 
Cloth-napping machine, B. Thackrah. 
Clothes wringer, M. A. Johnson...... 
Clutch, friction, T. E. Barrow.. 
Coal breaker roller, W. Munson.... 
Cock, anti-freezing, S. T. Harper......... 


or 683°4 Ibs. for wrought iron. For safety, one 
fourth of the above should be used. 

(62) J. G says, in answer to F. B.’s query 
as to dropping a bali in a railroad car: Yourfriend 
is correct if the motion of the train is uniform, 
since the directions of the force or gravity, while 
the ball is falling, are sensibly parallel. If the 
train had moved (which is an impossible case) 
such a distance in a straigh‘ line during the fall of 
the ball that the direction of the earth’s attraction 
could no longer be considered parailel during this 
time, the ball will not strike the same point of the 
floor as when the train is at rest, neither will it do 
so if, during the fall, the train changes its motion 
either in direction or velocity. 


© 1875 SCIENTIFIC AMERICAN, INC. 


Beer, etc., treating, Mussgiller & Schedler..... 
Bell, door, J. P. COMMell.... ....cseccee-cereee coe 


Blind slat adjuster, Johnston & Hopkins.... 
Blind stiles, machine for boring, F. H. Dam.. 
Boat. icc, W. H. Fairbank .............seeeee 


Boot sole lining mechanism, R. Dwyer .. 


Bridle bit, B. Miller........ ...sscccscscccccees 


Calves, etc., auti-sucking bit for, J. H. Bailey.... 


Carriages, detaching horses from, I. L. Fallis.... 


INDEX OF INVENTIONS 


Letters Patent of the United States were 
Granted in the Week Ending 


AND EACH BEARING THAT DATE. 
| Those marked (r) are reissued patents. ] 


- 169,788 
scenes 169,821 
« 169,682 
.- 169,648 
+++ 169,810 
e+ 169,789 
oe 169,657 
see 169,615 
see 169,851 
+++ 169,880 
-. « 169,689 
eee 169,705 
eee 169,672 
eee 169,771 
sees 169,862 
aeoe 169,818 
++ 169,880 
169,6% 
169,667 
+» 169,649 
seeeeeees 169,861 
-« 169,644 
« 169,679 
+ 169,794 
- 169,758 
- 169,676 
+ 169,728 
- 169,828 
«» 169,661 

«- 169,790 

«+» 169,700 

aoe + 169,775 
+ 169,791 
«- 169,718 
6,731 
169,852 
169,711 
169.670 
169,792 
+. 169,664 
«+ 169,624 
«+ 169,720 
«+ 169,816 
«+ 169,638 
«+ 169,658 
«+ 169,302 
++ 169,843 
+. 169,872 
+» 169,856 
+» 169,688 
169,634 
169,685 
169,807 
169,639 
«+ 169,686 
++ 169,824 
«+ 169,668 
++ 169,781 
«+ 169,772 
+ 169,752 
++ 169,825 
++ 169,748 
«+ 169,865 
«+ 169,885 
«e+ 169,618 
- 169,769 
+» 169,786 
«+ 169,778 
«+ 169,687 
-+ 169,742 
++ 169,643 
+» 169,614 

+» 169,654 
Sree 169,694 


harp.... 


-169,806, 


» 


Coke oven, BH. Aitken 
Colorado bugs, catching. J. Nye, Jr.. 


‘Fire arm, revolving, J. Rupertus............ 


Sewing machine, Wormald and Dobson. 
Sewing machine guide, W. A. €pringer... 


Cock, compression, P. White. 


Colter, F. & J. H. Culver............0. 
Cracker machine, J. Parr 
Cradle, Borgman & Lamson ...... 


Cultivator and harrow, combined, G. Croll.. 


Curtain fixture, W. Gates..........ccecseees 
Curtain fixture. G. C. Mathers... 
Dental polishing tool, S. S. White..... 
Designs on wire cloth, G. R. Hoffman.. 
Desk, J. McClurg............ceceeceees 
Digger, potato, O. F. Warren.. 
Door hanger, T. Harris......... 
Door hanger, J. Lumbert (r).. 
Dropper, revolving, J. Johnson......... 
Dyeing apparatus, S. M. & C. T. Smith..... 
Engine governor and cut-off, M. D. Miller.. 


Elevator for liquids, E. P. Larée.... .. ... .... 


Eyeglass, E. Want........  ..seeee 
Faucet, vent, C. Dehlinger......... 
Faucets, adjusting, J. H. Lawless. 
Fence wire stretcher, N. Burnham. 
Fifth wheel, J. Cunningham........ 
Filtering liquids, T. R. Sinclaire. 
Fire arm, breech-loading, B. B. Hotchkiss . 


Fire arms, lock for, Kirkwood & Mortimer. 
Fire Kindler, F. Boolsen ... . ... .......005 
Fire place screen, W. C. Williamson.... 
Floor, refrigerator, Voight & Eilmann.. 
Fork, horse hay, J. H. Fletcher.. 
Fork, horse hay, O. Taber..... 
Fruit box, D. Priitzmann............0006 
Furnace, hot air, Pierceand Pinkham.. 
Furnace, hydrocarbon, J. C. Ramsden.. 
Furnace, ore roasting, H. G. Livermore.... 
Furnace, tinmens’, L. F. Betts.... 
Fuse. electric, F. A. Canfield ... 


Gas, etc., lighting, Z. Woodworth ........ 
Gas machine retort, Van Kannel & Towsley 


Gas check valve, Van Kannel & Towsley...... 
Gas etc., illuminating, G. W. Harris.... ... 
Gas retorts, decarbonizing, D. Davison.......... 
Glass etc., tempering, F. B. A. R. De La Bastie. 
Governor, steam, Judson & Cogswell........... 


Grain conveyer, N. G. Simonds........ 
Grain distributer, C. F. Johnson, Jr... 


Grain machine for binding, A. W. Tucker... ... 


Grate bar, T. Murphy........ .scccccosee vos 
Gun machine, W. B. Farwell..... 
Guns, wad for rifled, G. Schalk... 
Harrow, W. Frank....... ... 
Harrow wheel, T. A. Cole . 
Harvester, W. N. Whiteley............. 
Harvester knife head, G. W. Harrison 
Hat bodies, acretching, J. E. Wells.... 
Hatchet, shingling, H. K. W. Perry. 
Horse power, endless chain, 8S. W. Davis.. 
Horses, feed bag for, A. Nye, Jr....... .. 
Hose, waterproof, S. W. Baker. .. 
Hydrant, Stacy & Lewis.......... 
Inkstand, H. Schirmer...... 
Kiln, brick, Evans & Kemper... 


Lamp trimmer, H. L. De Zeng .......... . 0. o 
Letter file, permanent, J. F. Adims.... .. .... 


Life preserver, H. G. Dayton.......... 
Liquid measure, C. G. Morgan.. 
Lock, door, D. F. Austin ....... 
Loomshuttle, R. W. Porter . 
Loom temple,8. 8. Walker..... 
Lubricator, I. W. Hoagland 
Mangle, A. B. Barnard........... 
Matches, making, P. Wallace....... 
Measure, liquid, C. G. Morgan......... 
Meat, preserving, F. H. L. C. Sacc......... 
Mechanical movement, J. Hughes.... 


Mill, hominy, B. Harvey........ 
Mill spindle, Root & Robinson ... 
Millstone staff, G. T. Smith.... 
Monument, J. N. & T. Wallis... 
Mowing machine, J. Ashcraft ... 
Nail, picture, T. C. Richards..... .. 
Nail, picture, J. P. Stockton, Jr. 
Nut lock, R. Long .. ..........0005 


Paddle wheel, feathering, P. Gregerson... 
Panel raising machine, F. D. Green... 
Paper tube machine, W.H. Bruck... .. 
Paper vessels, making, W. H. Brock.. 
Pawl and ratchet, G. D Hamblin...... 


Piano attachment,A. D. B. Wolff... 
Pile, box, E. G. Scovil...........- 
Pipe, R. M. C. Broas ..........005 
Pipe elbows, making, A. Syverson 


Plaiting machine, E. L. Howard.... 
Planter and drill, seed, W. C. Walker. 
Planter, corn, J. G. MOle..........eeceeee 
Planter, pilot wheel corn, J. Campbell. 
Planter, seed, W. Nevins........... ... 
Plow, I. Freeman..... .. 
Plow, W. H. McCune.... 
Pot, coffee, S. Crowell.. 
Press, clay, J. Watson...... 
Press, cotton, L. 8. Pearce...... 


Press, rotary perfecting, J, L. Firm..... 
Printers’ leads, etc., mitering, H. W. Henley... 
Propulsion, screw, J. E. Wilson.. 


Pump handle link, C. Adams........ 
Punching feed devive, F. Deming.. 
Rail joint, G. A. Mead... .....ceeseeee 
Railroad, elevated, A. E. Lozier 
Railroad switch, J. L. Arms .......... 
Railroad time signal, J. A. Talpey. 
Railroad track scales, T. Fairbanks.. 
Rake, horse hay, W. H. Ryer 
Rake, horse hay, D. P. Sharp.... 
Refrigerator, M. Shaw.........seeee. 


Register, Gresbeck and Miillendorff.......- $ 


Rolling blanks for pole caps, W. J. Lewis.. 
Rower, check. J. THOMpsoOn.........seseeeeee 
Saddle clips. die for forging, W. 8. Ward. 
Safe, kitchen, J. B. Harrison.............. 
Sash pulley, W H. Bicknell.... 
Sawmill dog, H. D. Dann (r)...... 
Screw, wood, A. Cummings (r) 

Seat, school, 8. L. Melhorn.... we 
Sewing machine, G. L. Du Laney....... 


Sewing machine tucker, G. L. Du Laney. 
Shafting bearing, upright, J. H. Teahl... 
Shears, barbers’, S. Nichelson 


Meter, fluid, B. Huber...........scscccseceeee 


Oil tank, W. C. Strickler (r)........-.0. «2 o 


- 169,87 
see 169,756 
ee 169,656 
ae. 169,678 
- 169,834 
. 169,767 
«+ 169,647 
- 169.801 
eee 169,822 
seee 169,758 
++ 169,640 
«ee 169,651 
- 169,870 
+ 169.695 


6,735 


- 169,707 
« 169,859 
«+ 169,719 


169,712 


vows 169,868 
« 169,782 
+ 169,645 
- 169,770 
++ 169,627 
+ 169,857 
+» 169,641 
. 169,848 
+» 169,710 
«+ 169,773 
++ 169,876 
«+ 169,866 
«+ 169,688 
+» 169,740 
«+ 169,841 
«+ 169,729 
- 169,842 
«- 169,713 
+» 169,673 
. sees 169,622 
Gage, etc., pressure, Van Kannel & Towsley.... 
Gaiter, bu.ton, A. Kenny ....... ..cceccceceeeeee 


169,745 
169,708 


++ 169,879 


169,747 


«+ 169,746 
«+ 169,687 


169,628 
169,783 
169,815 


++ 169,662 


169,813 
169,748 


«+ 169,655 
«+ 169,686 


169,784 
169,798 


see 169,623 
++ 169,874 
++ 169,696 
- 169,663 
+. 169,836 
+» 169,780 
++ 169,726 
++ 169,760 
«+ 169,738 
++ 169,735 
-- 169,684 


169,785 
169,665 


+» 169,781 
++ 169,652 
+» 169,611 
++ 169,887 
+» 169,749 
«+ 169,809 
+» 169,762 
+» 169,867 
+ 169,652 
+» 169,849 
«+ 169,704 
see 169,708 
«« 169,698 
«+ 169,847 
+. 169,858 
see 169,751 
+» 169,669 
++ 169,730 
+» 169,739 
+ 169,647 


6,736 


-- 169,690 
«++ 169,803 
+e. 169,620 
«eo» 169,619 
+  . 169,804 
Pegging wire, etc., T. T. Prosser... ..........-. 
Perfuming and disinfecting,C. L. C. Battmann.. 169,671 
Photographic plate holder, F. A. & W. S. Howson 169,702 
eee 169,877 
«e+ 169,850 
eee 169,674 
«- 169,863 
Pipe joint, cold packed, A. N. Rankin.... .. .... 
Pipes, enamel for tobacco, F. G. Merriam .. 


169,83€ 


169,659 


soe 169,827 
e+- 169,642 
oo. 169,750 
eee 169,721 
++ 169,621 
+» 169,725 


169,799 
169,716 


w+ 169,626 
++. 169,871 
se eeee 169,768 
169,795, 


166,796 
169,638 


wee 169,754 
wee 169,755 
w+ 169,784 
eee 169,717 
ve- 169,819 
«++ 169,610 

. 169,741 
.« 169,630 
see 169,738 
see 169,853 
wee 169,854 
vee 169,691 
.e+ 169,646 
s++ 169,865 
sees 169,869 
.++ 169,697 
«+ 169,766 


6,738 
6,780 


+ 169,826 
+++ 169,682 
+. 169,881 


~ 169,982 
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Sheep scratch box, 1. B. Dillon.. 
Shingle, D. Altman..... siete 
Ship’s log, T. C. Robinson.... 
Ships, pneumatic steering, Baird and Lewis.. 
Shoe peg or nail, T. T. Prosser .. .., . 
Sign plate, H. T. Dewey...... 


169,666 
- 169,660 
++ 169,612 
++. 169,889 
«eee 169,680 


Signal, switch, J. Imray ...... . -. 169,811 
Skipping apparatus, J. A. Crandall.. sees 169,625 
Smoke house, C. D. Harb........ - .. 169,693 


Soda, making caustic, H. Gaskell, Jr..... «+. 169,800 


Soldering tool, W. S. Macqueen......... - 169,820 
Spark arrester, J. W. Nesmith............ - 169,831 
Spiegcleisen, manufacture of, J. H. Etheridge.. 169,793 
Stave-jointing machine, E. J. Granger.......... +» 169,685 
Steel, ctc., tempering, G. F. Simonds... 169,736 
Stove, heating. G. R. Moore (r)... ...... Serre - 6,782 
Stove. heating and ventilating, C. S. Bell......... 169,765 


Stove pipes, manufacture of, L. Bancroft wo. 169,761 


Sugar, refining, F. O. Matthiessen....... « 169,823 
Suspender button strap, A. Shenfield. « 169,955 
Swing, rotary, {. N. Forrester........ 169,797 


Table, knockdown, F. P. Beaver. 169,764 


Table leg, adjustable, J. H. Balsley... 169,613 
Tag fastener, T. P. Marston........... .... - 169,650 
Tailors’ patterns, drafting, F. M. Ullrich - 169,744 


+. 169,875 
« 169,732 
169,814 
« 169,777 
- 169,827 
eee 169,653 
169,829 
169," 

- 6,774 
- 169,844 
- 169,692 
- 169,617 


Telegraph, printing, C. J. Wiley.. 
Telegraphs. coupling for train, A. Ryder. 
Tire tightener, W. O. Johnson...... ie ueies 
Tobacco, curing, J. D. Culp. peace 
Tobacco pipes, enamel for, F. G. Merriam.. 
Toe weight, L. W. Moses..... slab. ae eben cs 
Tool-grinding :nachine. M. L. Mowrer.. 
Toy building block, E. U. Kinscy..... 
Toy money box, C. €. Johnson (r)... 
Track clearer, G. P. W. Ray........ « ere 
Treadle for machinery, A. N. Hagerty.... 
Truck, hand, J. Biggerstaff.... 
Truss, Norris and SWeet... .....cccccceeesseee eee 169,883 
Tube for railings, posts, etc., D. W. Hazelton. . 169,699 
Tubing, making, G. H. M. Muntz..............0+26 169,%23 


Tubing, making metal, S. W. Wood............... 169,878 
Tumbling rods, cover for, J. B. Hutchinson..... 169,706 
Type machine, A. M. Howard.... ates 169,701 
Type-writing machine, M. Alissoff... 169.757 
Valve, globe, N. C. Locke. . 169,817 
Valve, safety, S. Harrison... ........ «ee 169,805 
Varnish composition, Mayer ez al.. » 169,714 
Vegetable steamer, P. D. Damon.. « 169,779 
Vehicle axle,C. W. Richardson.... « 169,845 


Vehicle running gear, C. Behlen. - 169,6.6 
Vehicle spring, H. A. Hight, €r........ saeco 169,808 
Velocipede, Bodel, Masse, and Webster.......... 169,774 
Veneer-cutting machine, Annin and Nutt . « 169,759 


Vinegar, testing, C. Peters .. see 169,727 
Wagon tongue support, Clow and Webster....... 169,776 
Washing machine, Sinith and Roy..... « 169.737 
Watch plate, V. Doriot...............06 soeee 169,187 
Water filter, E. S. Farson........... ....00e wees oe 169,631 
Water supply and vent, J. H. Morrell. coeee 169, 722 
Wheel hub, W. H. Masterman....... oo. 169,715 
Whip, Bronson and Jewsbury.. . 169,768 
Whip socket, G. M. Rising. oe» 169,846 
Windmill, W. C. Nelson... covceee 169,724 
Wire, indenting surface of, T. T. Prosser. eee 169,840 
Wrench, R. Jack.....ccccsccsssccccceccccccccccccses 169,812 


DESIGNS PATENTED. 


8,770.—CanPets.—J. Barrett, New York city. 
8,771.—Sasu PULLEys.—G. A. Blake, New Haven, Ct. 
8,772.—Door Knos.—B. Mallory, New Haven. Ct. 
8,773 to 8,775.—O1L CLoTu.—C. T. Meyer et a@l., Bergen, 
N. J. 
8,776.—HANDLE TIP.—G. O. Monroe, Newark, N. J. 
8,177.—Tobacco PIPE.—L. Nax ef al., Philadelphia, Pa. 
8,778, 8,779.—SoDA WATER APPARATUS.—F. H. Shep- 
herd, Boston, Mass. 
8,780,—CARPETS.—T. J. Stearns, Boston, Mass, 
8,781.—CROCHET.— W. Steinhaus, New York city. 
8,782.—P1ANO FRAME.—C. F. Steinway, New York city. 
8,783. FLOWER STAND.—H. P. Roberts, De Ruyter,N.Y. 
8,781. METAL TRUNK COVERING.—A. V. Romadka, Mil- 
waukee, Wis. 
8,785.—WatTon Cuain.—E. Barrows, Attleborough,Mass. 
8,786.—CHAIN LInk.—D. A. Beam, Newark, N. J. 
8,787.—SHow CasE.—W. H. Grove, Philadelphia, Pa. 
8,788.—SATCHEL HANDLE.—G. O. Monroe, Newark N.J. 
8,789.—CLock CasEs.—H. J. Miiller, New York city. 
8,790.—LIFTER HANDLE.—J. M. Read, Everett, Mass. 
8,791.—H ANDLE BasEs.—W.M.Smith, West Meriden,Ct. 
8,792.—RADIATOR PIPEsS.—G. W. Walker, Malden, Mssa 


SCHEDULE OF PATENT FEEF. 
On each Caveat........ 
On each Trade mark.. seeeeee . 
On filing each application for a Patent (13 years 
@n issuing each or.ginal Patent.... 
On appeal to Excmuners-in-Chief. 
On appeal to Commissioner of Patents.. 
On application for Reissue....... 
On filing a Disclaimer........ce06 
On an application for Design (8% yeare).... 
On application for Design (7 years)...... 
On application for Design (14 years) 


CANADIAN PATENTS. 
LIST C¥ PATENTS GRANTED IN CANADA, 


November 8 to 12, 1875. 


5,317.-S. T. Draper, Clarence, Ont. Lamp chimney. 
Nov. 8, 1875. 

5,318.—E. Bradley, St. Leonard, Nicolet, P.Q. Extract 
of hemlock bark. Nov. 8, 1875. 

5,3.9.—J. O. Byrns, Detroit, Mich., U.S. Advertising 
indices. Nov. 8, 1875. 

5,350.—J. Fairburn, Upton Station, P.Q. Vacuum pan. 
Nov. 9, 1875. 
5,351.—C. W. Baldwin, Chicago, Ill. U. S. Duplex hy- 
draulic elevator. Nov. 9, 1875. 
5,352.—J. Blakeley, Toronto, Ont. 
Nov. 9, 1875. 

5,353.—R. V. De Guinon, Jersey City, N. J.,U. S. Sup- 
plying oil to lamps, etc. Nov. 9, 1875. 

5,354.—F. A. Glanz et al., Buffalo, N. Y., U. S. Rope- 
molding machine. Nov. 9, 1875. 

5,355.—R. Wilson, Ithaca, N. Y., U. 8. 
Nov. 9, 1875. 

5,356.—L. D. Green, Waterdown, N. Y., U.S. Rotary 
pump. Nov. 9, 1875. 

5,357.—H. F. McKervey et al., Cheboygan, Mich., U. 8. 
Carcoupler. Nov. 9, 1875. 

5,358.—J. W. Brooks, Boston, Mass., U. 8., et al. 
chine for trimming heels. Novy. 11, 1875. 


Car axle bearing. 


Horse rake. 


Ma- 


5,359.--J. W. Brooks, Boston, Mass., UU. 8. WWeeling 
machi.e. Nov. 11, isi. 
4,300.--J. W. Brooks, B ston, Mass., U. 8. Machin 


for attaching and trimming heels. Nov. 11, 18%5. 
5,36L,—! Holmes, Wamilton, Ont. Churn dashe 
Noy. I, 1845, 


. 169,681 ! 


5:362.—A. J. R. Phillips et al., Fhiladelphia, Pa.,U. 8. 


I . Nov. 11, 1875. 
5 38M ‘3 Bortree,’ Jackson, Mich.,.U. 8. Corsets. 


‘Nov. 11, 18%5. 


5,864.—-E. W. Johnson, Foreston, Ill., U. 8. Grain. 
cleaner. Nov. 11, 1875. 
5,865.—Rosamond Woolen Co., Almonte, Ont. Process 


of finishing cloth. Nov. 11, 1875. 

5,366.—J. W. Brown, London, Eng. Mode of transmit- 
ting telegraphic signals, etc. Nov. 11, 1875. 

5,367.—G. H. Ames, Adrian, Mich., U. S. Car coupling, 
Nov. 11, 1875. 

5,868.—L. W. Pond, Eau Claire, Wis.,U. S. Sawmil) 
head block. Nov. 11, 1875. 

5,369.—F. Beaumont et ai., Dallas, Tex., U.S. Stilts. 
Nov. 11, 1875. 

5,870.—A. Payette, Montreal, P. Q. Axle box. 
11, 1875. 

5,371.—O. Holden, Chicago, [ll., U. S. Separating sub- 
stances from liquids. Nov. 11, 1875. 

5,372.,—A. Poppenhusen, College Point, N. Y., U. §. 
Como. Nov. 11, 1875. 

5,373.—E. C. Ibbotson, Montreal, P. Q. Passenger car 
ventilator, Nov. 12, 1875. 

5,374.—J. W. Dixon. West Manayunk, Pa., U. 8. Wood, 
straw, etc., paper pulp. Nov. 12, 1875, 

5,875.—E. Bazin, Paris, France. Extracting slime, etc., 
from foundered vessels, etc. Nov. 12, 1875. 

5,876.—A. Riddell, Guelph, Ont. Suction and force 
pump. Nov. 12, 1875. 

5,877.—J. D. Gould, Boston, Mass., U.S. Lamp burner. 
Nov. 12, 1875. ‘ 

5,3878.—D. Kearney, Montreal, P. Q. Automatic fire 
alarm and extinguisher. Nov. 12, 18%5. 

5.879.—J. H. Morrell, New York city, U.S. Floodways 
for warchouses and other buildings. Nov. 12, 18%5. 

5.380.—J D.Hobbs, Northfield, Iowa, U. 8. Tire-shrink- 
ing machine. Nov. 12. 1875. 

5,381.—J. Sims, Bastion, N. Y., U. S. Cider mill. 
12, 1875. 

5,382.—A. Chavasse e¢ al., Montreal, P. Q. Composition 
for removing boiler scale. Nov. 12, 1875. 


DAvertisoments, 


Back Page - - = = = = $1.00 a line. 
Inside Page- - - - - = 75 cents a line. 
Engravings may head advertisements at the same raie 
per line, by measurement, as the letter press. Adver- 
tsements must be received at publication office as 
early as Fridaymorning to appear tn next tesue, 


ee 
r ASTRONOMICAL ANSTRUMENTS. 
{1 e very cheap. ve foot t: 
Mitchell chronograph. Address en eabeents 
A. J. RICKOFF, Cleveland, 0. 


IFE-LIKE PICTURES, accurate as photographs, 
can be: crew on paper by ean’, of wondertal Gam. 

q ice on. -25, express paid. Send 

toF. BLOCKLEY, 28 Van Buren Bireet, Brobilyn,N ¥ 


MICROSCOPES. 

First class Microscopes, magnifying 100 diameters. 
Price $2.00. Smaller size, with same focal adjustment, 
$1.50, Address F. BLOCKLEY, 253 Van Buren Street, 
Brooklyn. New York. 

a ee 
and Morphine hahit absolutely and 
speedily cured. Painless: no publicity. 
Send stamp for particulars. Dr. Carl- 
ton. 187 Washington St., Chicago, Il. 


——_ 


he Commercial Agency. 
MCKILLOP & SPRAGUE Co. 


Nov. 


Nov. 


The Register for January, 1876, is now being 
prepared, and will be published as soon 
afler the 1st as possible. 


IT WILL conTAIN A full list of National 
and State Banks, 

Name and Address of every Private 
Banker, 

A Complete List of all the Manu- 
facturing and Business Men in 
every Town and Village in the 
United States and British Pro- 
vinces, with numerals giving 
credit and capital in each case. 


The compilation is made from detailed reports, at the 
Office of the Agency, 109 and 111 Worth Street. 

This Agency was the first to undertake the reporting 
of the entire country, and tts records are therefore the 
oldest in existence, This gives a decided advantage— 
which it maintains through numerous Associate and 
Branch Offices, by systematic use of intelligent travel- 
ing agents. and by t @ employment of over 7,000 local 
resident correspodents. 

The REGISTER will be found a mest valuable assist- 
ant in every Banking and Commercial House in the 
country. 

An eficient and economical COLLECTION AGENCY 
is connected with the Institution. 

NEw YorK, Nov. 1815. 


Todd & Rafferty MachineCo. 


MANUFACTURERS OF 


The celebrated Greene Variable Cut-Off Engine; Lowe's 
Patent Tubular and #lue Boflers; Plain slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Builers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk 
Tow Oakum, Bagging. Rope, Flax.and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.’s Machin- 
{st’s Tools; for Judson’s Governors and Stop-Valves; 
PeeD tS nate Ay STaEE EY PORE 
WORKS PATERSON, NEW JERSEY. ” 


$8 YOUNG AMERICA SCROLL SAW, Send 
to J. M. BEUGLER, M’f’r, Williamsport, Pa. 


Hammond’s Window Springs. 


Six Samples mailed for 50 cents. 
W. 8. HAMMOND, Lewisberry, York Co., Pa. 


Non-Freezing, Filtering, Automatic 


TRAP. 


7 Sent C. 0. D. to 
Sany part cof the 
‘country, and War- 
ranted to work per- 
fect, or the money refrinded. No. 0 drains 2.(00 ft., 1 in. 
ipe, $80 No, 1, 4,000 0. NO. 2, 20,000, $50, largest 
ize, 9x14x18 in. Send for Circular. 
WM. H. JENKINS & CO., 
228 Church Street. Philadelphia, Pa 


I Os RENT, WITH STEAM POWER--A brick 
uu 


two story building, 50x1U0 ft., with Steam Drying 
ousc, and a Complete System of Mudern Machinery 
for the Manufacture of Flooring, Doors, Sash, Blinds, 
&c., at Columbus. Ga. For further particulars, apply to 
M. H. HINDE, Cuyahoga Falls, Ohio 


WRINKLES 


AND 


RECIPES, 


CoMPILED FROM THE SCIENTIFIC AMERICAN. 


An Illustrated Hand-Book of Practical 
Hints and Suggestions for Mechanics, 
Engineers, Farmers, Housekeepers, 
and Workmen generally. 


The vo.ume comprises 250 pages, is printed on fine 
paper, with gilt edges, and is of large pocket-book form, 
flexible covers. neatly ornamented. 


Mailed, post paid, on recelpt of $1.50. 
1 copy Scientific American, 1 year, and 1 copy 
Wrinkles and Recipes.............. seeceee 00 - B40 


H. N. MUNN, PUBLISHER, 
P. O. Box 772, 


37 Park Row, New York City. 


THE 


“HARD TIMES” LIST. 
How to Save Money 


A PAPER AND A MAGAZINE FOR LITTLE MORE 
THAN THE PRICE OF ONE. 


Until Jan. 1, 1876, we will send THE TRIBUNE 
(WEEKLY $2, SEMI-WEEKLY $3), with either 
of the popular Magazines, at the following greatly 
reduced rates—far the cheapest ever offered by 
any paper: 


With Semi- 

Regular With Weekly Weekly: 
Price, Tribune. Tribune. 
Harper’s Magazine.. $4 00 $4 75 $5 75 
Harper’s Weekly.... 4 00 475 55 
Harper’s Bazar 475 55 
Scribner’s Monthly. 4 00 475 5 75 
Atlantic Monthly.... 4 00 45 5 75 
St. Nicholas........ ~ 800 400 5 00 
Scientific American... 38 00 42% 5 20 
Christian Union..... 3 25 410 5 10 


THE TRIBUNE camot furnish specimen copies 
of these periodicals. 


Address THE TRIBUNE, New-York. 


CELEBRATED FOOT LATHES. 
cin. 4 001 ‘ower Back-geare crew 


Lathes, Small Hand and Power Plan- 

ers for Metal, Small Gear Cutters, 
§ Slide-rests, Ball Machines for Lathes, 
Foot Scroll Saws, light and heavy, 
Foot Circular Saws. Just the arti- 
cles for Artisans or amateurs. Sell- 
ing,everywhere. Send for Illustrated 
Catalogues. 

N. H. BALDWIN, Laconia, N. H. 


TO ELECTRO-PLATERS, JEWELERS. 
AND WATCHMAKERS. . 
BATTERIES, CHEMICALS, AND MATERIALS, in 
sets or single, with Books of Instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 16 Bromfield Street, Boston, Mass. 
Illustrated Catalogue sent free. 


A MONTH--Agents wanted every- 
where. Business honorable and first 
class. Particulars sent free. Address 


J. WORTH & CO., St. Louis,Moe 


APID ADDITION—WONDERFUL INVEN- 
TION !—Art of FooTING FIGURES FROM LEFT TO 
RIGHT ;—Or: .vin Middle either way: OR Six COLUMNS 
ATONE TIME! DONE as QUICK as thought. Complete 
Instructions sent to any address on receipt of Price, 50 
Cents. (AGENTS WANTED IN EVERY SOUOOL DISTRICT 

In U.S.) WILLIAM FURNISS 
P. 0. Box 1149, Batavia, N. Y. 


Successfully 
Treated, 
without use of Knife or Caustics. 
De. A.H. Brown,New Haves, 
Conn. Send two postage stanms, 


Correspondence from Physicians solicited. 


Hoosac Tunnel Machinery 
HOR SALE. 


Steam Engines and Boilers. Burleigh Compressors and 
Rock Drills, Holsting Machinery sultable for Mines 
Flange Pipe various sizes, from 12 to8 inches dia., Cor 
nish & Steam Pumps, one Contractor’s Locomotive 
Lathes, Drills, Planers, and Bolt Cutters, Rubber Hose 
Drill Steel, &c. Address THOS. ROSS, Rutland, Vt. 


The Caxton Press. 


Size 4 x 6 inside chase. 
Self-inking. Price $14. 
Tne Best Mapr. 


This new Press is 
thoroughly — built, 
B> simple and stron. 
It has four screws 
in the back to regulate the im- 
pression, Two rollers pass en- 
étirely over the form twice at each 
impression, anda revolving ink 
disc insures good cistribution. 
The operation is ranid, and for printing Cards, Tacs &c, 
it cannot be equal'ed. LARGER SIZES $37 and $€0. 
TYPE and MATERIALS FURNISHED TO ORDER. 
II. Pr. HUBBAND, Mannfacturers’ Agent, 


Toorn ss. ¢9 Church $t.. NEW HAVEN, CONN, 


OTIS’ SAFETY HOISTING 


Machinery. 
No. 348 BROADWAY, NEW YORK. 


OTIS, BROS. & OF os 


And : eries, A644 page Book, full of peculiar Disclosures 


Hiustrated, Sent free to all for 2 postace stamps. 
Address J. FLETCHER & CO., Williameburgh, New York 


© 1875 SCIENTIFIC AMERICAN, INC. 


ELGIn WATCHES. 


C Gs 


Oth x1 , 
ECL AR by Railroad Officers, Engineers, As- 
tronomers, Explorers, Navigatora, 
ravelers and others, to be the Most Accurate, 
Durable timekeepers in the world. 


26 GRADES now in the market, including 


Ladies and Gentlemen’s 
sizes, Key Winders, Stem Winders, Stem £ettcrs, 
Full Pilate, Three-Quarter Plate, Plain, Full Jeweled, 


Ete. 

PRICE ranging from a few dollars for plain 
but neat, Durable and Reliable 

timekeepers in Sil¥er cases, to two hundred or more 

dollars fora Alehly finished and remarkably accu- 

rate one in fine Gold cases. 


AVOID all C.O. D. advertisers and apply to dealers 
of known respectability, as Elgin Watches 
are not furnished to any party whatever to be 
sold on the disreputable C. O. D. plan, which is used 
to palm offimitation and pinchbeck goods. 


DEM AND and receive with your watch the reg- 


ular warranty medal of the Company, 
as noted below, and sce that the name and number 


correspond. 
named T. M. Avery is offered at 


THE WATCH such prices as to come within 


the reach of all,and is unequaled in the world for 


the moncy. 
GUARANTE TheCompany makes no watches 
q at any price, low or high, which it 
is not willing to FULLY WARRANT. Fach watch moves 
ment of any and every grade, made by the igin Nation- 
al Watch Company, and bearing its trade-mark " El 
gin, Ills.,” is accompanied by the njjicial WARRANTY 
MEDAL Of the Company, with number and name cor- 
responding to the watch, 
FO § AL by respectable jewelers in nearly 
every town in the United States and 
Canadas, and also in the principal cities throughout 
the world. Call on your jeweler and ask to sce them. <7 


WHIPPLE’S 
Patent Door Knob. 


Awarded a Bronze Medal at the American Institute Fair 
for 1874. The Judges say: “ We consider this method of 
fastening DOOR KNOBS a great improvement ever any- 
thing yet invented for the purpose, as it obviates the use 
of aide screws and washers, and can be regulated to suit 
any thickness of Doors.’’ Send for Circuiar. 
THE PARKER & WHIPPLE COMPANY, 
West Meriden, Conn., or 97 Chambers 8t.. N.Y. 


THE IMPROVED 


NIAGARA STEAM PUMP, 


93 to 97 Pearl St., Brooklun, N.Y. 
at 40 John St., New York. 


Hubbard & Aller, 


SoLE MANUFACTURERS, 
ENGINES AND BOILERS, 


Pulleys, Shafting and Hangers 
; a Specialty. 


A WEEK to Agents, Old & Young, Male & Fe- 
male,in their locality. Terms & OUTFIT FREE. 
Address P. O. VICKERY & CO., Augusta, Me. 


EAGLE FOOT LATHES, 


With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c.; also 8mall 
Engine Lathes, Metal Hand Planers, &c, 
Neatest designs, superior finish. Low 

rices. Our new Catalogue describes 

ese and every too] necessary for the Am- 
ateur or Artizan, Send for it. 

WM. L. CHASE & CO., 
% & % Liberty St., New York, 


Planing & Matching, 


Moulding, Re-sawing and Tenoning Machines. Scrol 
Saws and General Wood- Working Machinery.** 
JOHN B. SCHENCK'S pony Matteawan, N.Y. 

Send for Catalogue. 118 Liberty &t..N.¥.city. 


Machinists’ Tools 


All aizes at low prices. E. GOULD. Newark, R. a. 


pees T7+y WROUGHT 


IRON 
BEAMS & GIRDERS 


HE UNION IRON MILLS, Pittsburgh, Pa.— 


The attention of Engineers and Architects is called 
to our improved Wrought-Iron Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flanges, which have proved so -bjectionable in the old 
mode of manufacturipg,are entirely avoided. Weare pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph, address 
Carnegie Brothers & Co.,Union Iron Mills, Pittsburgh, Pa. 


Call at Fair American Institute and See 


NEW DRAWING PRESS & OTHER TOOLS. 


STLLES & PARKER PRESS CO., Middletown, Ct. 
2" Will meet parties by appointment. 


GARDINER’S PATENT 
( entring 
AND \\) i . Address, > 


SPRINGFIELD, 0. 
SEND FOR CIRCULAR AND PRICE-LIST. 


ITHERBY, RUGG & reagens ramaeaerap Man- 
ufacturers of Woodworth Plahing Tongueing, 

and Grooving Machines, Daniel’s Planers, ‘Richardson 
Patent Improved Tenon Machines, Mortising, Mould- 
ing, and Saw Machines, and Wood-Working Ma- 
chinery generally, 26 Salisbury Street, Worcester, Mass. 
(Sbop formerly occupied by R. BALL & CO.) 
L. B. WITHERBY. 4.J. EUGG. 8. M, RIOHARDSON. 
$12 a day at home. Agents wanted. Outfit and 
terms free. TRUE & CO., Augusta, Maine. 


8500 IN GOLD GIVEN AWAY, also 50 per cent 
by Commission. You can make from $10 to $20 
daily, FAMILY JOURNAL CO., 292 Broadway, N. Y. 


J istaere co FOR ALL CORPORATIONS AND 


MANF’G CONCERNS.—Buerk’s Watchman’s 

me Detector. capable of accurately controlling the 

motion of a watchman or patrolman at the different sta- 
tions of his beat. Send for circular. 

-E, BUERH, P. 0. Box 979, Boston, Mass. 
N. 8.—The suit against Imhaeuser & Co., of New York, 
was decided in my favor, June 10, 1874. Froceedings 
have been commenced aguinst Imhaeuser & Co. for sell- 
ing. contrary to the order’of the Court, and especially the 
clock with a serles of sprigs in the cover, and marked 
Pat’d Oct. 20, 24. Persons using these, or any other 
clocks infringing On my Patent, will be dealt with accor 
ding to law. 


D&CEMBER 11, 1875.| 


CENTENNIAL DRILL CHUCK— | 
Warranted perfect and durable. Holds 
1-64 to1-2in. Sent by mail on receipt of | 
price, $3.25. Send for new reduced 


f chucks, 
List of ChUCKS. , Ff. CUSHMAN, | 
Hartford, Conn. | 


mh 


Machinery of Improved Styles for makin: 
VES, 


SHINGLES, HEADING ANDSTA 

Bole makers of ne well Known IMPROVED LaWw.3 PATENT 
HINGLE AND HEADING SAWIr F c a 

jars eddress TEEVOR & CO., Lockport, N.Y. 


1 PATENT 


OLD ROLLED 
SHAFTING, 


The fact that th's shafting has 7% pcr cent greater 
etrength, a finer finish, and {s truer to gage, than any 
ofiter in use,renders it undoubtedly the most economical. 
Vc are also thé sole manufacturers of the CELEBRATED 
Coutins’ Pat. Coupling, and furnish ulleyasHapgers, 
etc , of the most approved styles. Priée list malted on 
application to JONES & LAUGHLINS, 
Try Street. 2nd and 8rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, Ill. 
(2 Stocks of this Shafting in store and for sa:e by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO, PLACE & CO., 121 Chambers St.. N.Y. 
PIERCE & WHALING, Milwaukee. Wis. 


Saw. 


: Profit & Pleasure ! 


inimitable and original fret orf \| WORKSIIOP 
scroll patterns, 8 bracket sa-v COMPLETE 
oy arin ~ For $ 1,25 
mw blades, 1 sheet impression paper, | brad awl, with 
full instructions. By mail, prepaid, on receipt 
of price named. 100 scrollwork designs free, on 
‘receipt of stamp. GEO. PARR, Builalo, N.Y. 


MAGNETS—Permanent Steel ets 


of any form or size, made to order by F. C. BEACH 
& CO..246 Canal 8t., New York. Makers of tne cele- 
brates Tom Thump and Miniature Telegraph Instru- 
meprts. 


BP wesarpson, MERIAM & CO., 
Manufacturers of the latest smproved Patent Daniels’ 
and Woodworth Planing Machines, Matching, Sah and 


Molding, jfenoning, Morcising, Boring, Shaping, Verti- 
cal and Circular Re-sawing Machines, Saw Mi Ms Saw 
p-8aw 


Arbors, Scroll Saws, Railway, Cut-Off, and 
Machines, Spoke and ‘wood Turning Lathes, aud various 
other kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty Street,New York. 


Shaping Machines 
Have novel device for changin 
length of stroke while in moti 

8 » also, automatic down feed, an 
WY quick return. Four sizes. 
® Patented 1868, 1871, 1874. 


Wood & Light Machine Co. 
Worcester, Mass. 
Manufacturers of all kinds of 
Iron Working Machinery 

Shafting, Pulleys, &c- 


PATENT 
ning and Matchin 
Plani Machines, Gray and Wood’ g 


8 Planers, Self- 
olling Saw Arbors, and other wood-working machinery. 
S$ A.WOOD'S MACHINE CO. § 91 Liberty St., N. Y. 

Send for Circulars, etc. 67 Sudbury 8t., Boston. 
The HOADLEY 


PORTABLE STEAM ENGINE. 


WITH 
AUTOMATICAL CUT OFF RECULATOR 
AND 


BALANCED VALVE 


—— 
inl 


YHIMVS MOA FYTHM FIVLS 


THE BEST ° MOST ECONOM:CAL ENGINE we 


SEND FOR CIRCULAR. 


.C.HO MASS. 


S 


SUIENCE RECOR 


Eor 1376. 


ScCreNnCE RECORD is 
asplendid book of 600 


Seientific American, 


CLARK & COMPANY’S 
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS 


Can be readily fitted to Store Fronts, Rear Windows or other openings, making them FIRE AND BURGLAR 
PROOF, and affording absolute rotectlon; also, WOOD SHUT ERS in various kinds of wood, suitable for 
Store Fronts, Private Houses. Offices, and School Partitions. Clark’s shutters are self-acting, require no machinery 
or balance weights, and cannot get out of order. They are handsome in appearance. and are the best and cheapest 
shutters inthe world. Are fitted tothe new Tribune uilding. Delaware and Hudson Canal Building, Manhattan 
Bullding , ‘ence Libr Building. paxe been for care in dafly use in every principal city throughout Europe, 
ndorse: e lea architects of the world. : 
anes of 7 JAMES G. WILSON, Manager, 218 West 26th St., New York, 
AGENTS WANTED. and at London. Paris, Vienna, Berlin, Melbourne, &c., &c. 


Boult’s Patent| Amateur Workers in 
Reverse Motion FF ANCY WOODS 


Paneling, Farsett 

: Tee a ratairing Cau be supplied with the following HARD and RARE 

Se ee i hi WOODS, planed ready for use: }{, 3-16, 4. 36 inch and 

ye ac noe upward. Cash toaccompany orders. Rosewood. Satin- 

2 wood, Holly, Walnut, Mahogany, Ebony, Red an e 

N cuts Panels o d, Holly, Walnut, Mah Eb Red and Whit 
Cedar, Bird’s-eye Maple, &c. 


any design or 
style of mould in 
Geo. W. Read & Co., 
186 to 200 Lewis St., foot of 5th & Gth Sts..E.R.,N.Y. 


the solid wood 
with neatness 

(rr Orders by mail will have prompt andcareful atten- 
fon. Inclose stamp for Catalogue and Price-Liat. 
5 


and dispatch. Is 
a first class 
WasHineton, D.C. 
Sept. 18, 1875. 
JNO. MAYHER, 
Treas, Valley Machine Co., East 
Hampton, Mass. 
The “ Wright Bucket 


Shaper, Edge 
ands croll 
Dear Sir: 
Plunger Steam Pump” you built for 


Does general 
Dovetalling with 
- thick or thin 
stuffs, Simple. 


Durable. and Efficient. 


G@™" Send for Pamphlet and 
Sample of work. 


the Government ** works like a 
Improved Solid Steel Cutters for top.’’ Am sure {t has never had its 
all kinds of Variety Moulders equal in any of the Departments, 
made to order, and warranted and I have no hesitancy in recom- 


mending this Pump to any one in 
want ofa first class, noiseless Steam 


Pump. Very respectfully.* 
no Os. MILLER, 


J.T. 
Chief Engineer U. S. House of 


Representatives. 
Send to us for Catalogue. 
Vv. M. COMPANY. 


Portable Engine,4,5,6,8h.p. Some- 


The Myers thing new. Best for price. Circulars. 
AND Wous wonking MACHINERY. 
CHAS. PLACE. 108 Reade Street, New York. 
8,000 in Use 
Blake’s 


STEAM PUMPS 


by the 
. Co NERY CO. 
B.C. MACHINERY C9. 


per day at home. Samples worth 3 


$5 to $20 free. STINSON & Co. Portland.Maine. 

Prize Picture sent free! An 
The TOLL-GATE! in, nioug on ! 50 objects to 
find! Address with stamp, K, C. ABBEY. Buffalo, N Y. 


Brainard Milling Machines all stytes. 


and sizes 
A new Universal Milling Machine for $200. Also Brown's 
Pat. SCREW MACHINES, and our new Brainard STEEL 


BAR VISE. _B. M. M. CO., 131 Milk St., Boston, Mass. 


THIS MOUSTACHE produced by the use of 
Dykes Beagp E:ipor without injury, or will 
7 forfeit $100, Safe and sure. With full dircct'ns 
ray postpaid, 25c. A. L. Smit & Co., Ag'ts, Pala- 
pee tine Ill. N.B. Fora HEAVY GROWTH uso 
“WY this preparation. 


as Mention this paper, for every possible duty. Send 
FINE MACHINISTS & A oF Tustrated Catalogue. 
Foot Lathes, Polishing Lathes. AE NOLS: GEO, F. BLAKE M’F’G CO. 


Taps. Dies, Drills, Automatic Boring Tool, Fl 

Een Sa ach Satz Sama i Compt tae 
ogue. 

Street, Baltimore, Md. oe ee 


86 & 88 Liberty Street, 
New York, 
Cor. Causeway and Friend 50 and 52 South Cana 
Sts.. Boston. Masa, St.. Chieago, Ill. 


WE can sell these First-Class 7 
Octave Rosewood Pianos for 
bane. Hundred and Ninety 
ollars, because we employ no 
agents and allow no discounts to 
dealers—they swindle you out of 
more than twice the real cost of all 
Pianos, Wearea responsible incor- 
porated Company. and refer by per- 
mission to the Chemical National 
Bank of New York City, which any § 
Bank in the United States will sat- 
isfyyou is by far the strongest Bank 
in America, We make this statement 
to prove that our 5 years’ warrant 
guarantees our Pianos to be fully 
equal to any Piano in the known 
world at any price. If you will send 


for our Catalogue, containin over STURTEVANT We have two of 
,000 names and residences of pro- i 
minent citizens everywhere, who : Horet, ee our public 
have bought our pianos during the %% New York, P : 


st seven years, y ou will be sureto 
ind sone of thematyour very door 
inyour own or some adjoining tow n, 
where you ean see and try our Pi- 
anos. e_send them everywhere 
for trial. Please state where yo L, & G. S. LELAND. 


aw this notice. tuts ¢ Proprirrors Srurntsvant Horan. 
Address, United States Piano Co., 810 Broadway, New York, 


INDIA RUBBER, 


For Inventors and _ the Trade, made into any pattern at 
short notice, by F.H. HOLTON, 45 Gold St., New York. 
Established in 1860. 


INVESTED in Wall Street 
0 often deada to Aa ae A 
age book, e 
everything, and copy of the Wall Street Review. a4 ain 


SEN FR JonN AHIOKtING & Co., Bankers 


» and Brokers, 72 Broadway,N.Y. 


THE 


Bigelow Engine, 


The Cheapest and Best Portable 
Engine offered to the Public. 


Price, 4 Horse Po wer.. 
“és 6 oe oe 


In our opinion 
there is no Piano more 
durable, or possessin: 
A superior musical quali- 
tics. 


Sept. 15, 1874. 4 

To whom IT MAY 
CONCERN. —We_ have 
used the U, S. Pianos 
for the past six years. 


OR SECOND HAND MACHINERY—Apply toS8. C. 
HILLS. 5: Cortlandt Street. New York? seein 


H.W, JOHN S*, PATENT, 


cae 


Wed? 
x 


MATERIA 


Ss. 
Asbestos Roofing. for steep or flat Roofs. 


Asbestos Roof Coating, for old Leaky Koofs. 
Asbestos Cement, for repairing Leaks on Roofs. 


Asbestos Root Paint, for Tin Roofs, &c. 

asbestos Paints—all colors—for outside work. 

Asbestos Fire Proof Coating, for wood work. 

Asbestos Boiler Coverings, for Steam Pipes, &c. 

Asbestos Steam Packing, flat snd round, all sizes. 

Roofing and Sheathing Felts, Moth Proof Line 
ing, Plastering Board. &c. 


Tnese articlesare put up in convenient packagesready 8 Sf Ss 540 
for use, and can be easily applied by any one. Send for §er(12.~ £8 ss T5 
Pamphlets, Price Lists, ec. “15 6 Oe echoes, 800 


H. W, JOHNS, 87 Maiden Lane 


Sole manufacturer. Established 


N.Y 


1858. 


The PORTER-ALLEN ENGINE. 


Price of Stationary Engines: 
4 Horse Power.............. 
6 oe 6s 


POSITIVE-MOTION VARIABLE CUT-OFF. 
RAPID PISTON SPEED. 
CHARLES T. PURTER, “= 
Harlem, N. Y. City. 


GJEEL NAME STAMPS Post paid for J5c. per letter 
STEEL Stamp WoRKS, 218 Chapel St., New Haven, Ct 


ATENT DOUBLE ECCENT SIC CORNICE BRA KE. 
Manufactured by THOMAS & ROBINSON, Cincin- 
nati, 0. Send for Circulars. 


pages, published an- 
nually, about the 15th 
of January. IIlustra- 
ted with many engra- 


vings. Price $2.50. 

THE Volume for 1876 
will be published about 
January 15th. Its con- 
; tents will embracc the 
most Interesting Facts 
and Discoveries in the 
various Arts and Sci- 
ences that have trans- 
pired during the prece- 
ding year, exhibiting in 
one view the General 
Progress of the World 


Send for a circular to 


IG PAY to sell our RUBBER PRINTING STAMPS 
Termsfree. TAYLOR & HARPER, Cleveland, O. 


CEMENT PIPE MACHINERY. 
Four years’ litigation decided in favor of the Stock- 
well Patents. Territory for salc or to lease in the United 
States and Canada, by J. W. STOCKWELL & CO,, 
Portland, Me., U. 8. A. 


\ 


in the following Departments: 


CHEMISTRY AND METALLURGY, 

MECHANICS AND ENGINEERING, 

& LECTRICITY, LIGHT. HEAT, SOUND, 

TECHNOLOGY, THE USEFUL ARTS, 

BOTANY AND HORTICULTURE, 

AGRICULTUKE 

RURAL AND HOUSEHOLD ECONOMY, 

MATERIA MEDICA, THERAPEUTICS, HYGIENE, 

NATURAL HISTORY AND ZUOLOGY. 

METEOROLOGY, TERRESTRIAL PHYSICS, 

GEOGRAPH Y 

GEOLOGY AND MINERALOGY, 

ASTRONOMY, 

BIOGRAPHY AND NECROLOGY. 

Every person who desires to be well informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of SCIENCE RECORD for 18%6. It wil) be a most In- 
teresting and Valuable Book, and should have a place 
cvery Household and Library. 

600 pages Octavo. Handsomely Bound. Many Engrav 
ings. Price $2.50. Sent, post-paid, on receipt of price. 


All the preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 each, or $10 fur thu 
five volumes, 1872, 1873, 1874, 1875, and 1876. 


MUNN & CO., PUBLISHERS, 


DECALCOMANIE, 
or TRANSFER PICTURES, with book of 
24 pp., giving full instructions in this new 
and beautiful art, sent post-paid for 10 cts, 
100 ase’til pictures, $0 cts. They are Heads, Landscaper, Animaln, 
Birds, Insects, Flowers, Autumn Leaves, Comic Figures, &c. 
They can be easily transferred to any article ro as to imitate the 
most beantiful painting. Also, 5 beautiful GEM CHROMOS 
for 10 cts. ; 50for50 cts. Agents wanted. 
Address J. L. PATTEN & CO., 162 William Street, New York. 


EW & SECOND HAND WOOD WORKING 


Machinery, Floorers, Planers and Matchers, Single 
and Double Surfacers, Moulding Machines. Scroll Saws, 
Suction and Biast Fans for Shavings, etc. D. J. LATTI- 
MORE, 3ist and Chestnut St., Philadelphia, Pa. 


ENPEER ESscuriustenaressan 


Fa] 


MANUFACTURER OF FIRST CLASS TAPS, 
Pawtucket, R. 1. 


_£INE TOOLS — 


For Machinists, Jewelers, Engravers. Watchmakers, 


Amateurs, and others. Also, a fine assortment of File 
of PAE BOR) and Steel Wire Supplies, at FRASSE & CO.'S, 62 Chat- 
New Yorkcity | ham Street, New York. 


Send for [llustrated Circular 
and Price List. 


H. B. BLIGELOW & CO.,; 
New Haven, Conn. 


BAND INSTRUMENTS-— 
BOOSEY & CO., Sole Agents, 32 East 


DISTING ses 2. 85. 


PATENT SCROLL SAWS. 


Our specialty is Scroll and Band Saws. Over 300 Ma- 
chines in use. SUPERIOR TO ALL AND LESS PRICE. 
CORDESMAN, EGAN & CO.. 

Cor. 2nd & Central Ave., Cincir nati, O. 


Water Wheels, 


More than four times 
many of Jas. Leffel’s ine 
Rroved Double Turbine 
ater Wneelsin operation 
than anv other kina, 24 
sizes made, ranging from 
BX to 9% in. diam., under 
heads from 1 to 240 tt. Suc- 
essful for every purpose. 
: arge new pamphlet, the 
} finest ever published, con 
4 taining overS0 fine illustra 
up tions. sent free to parties 
> interested in water power, 
JAS. LEFFEL & CO. 
Springfield, O.. & 109 Lib. 
erty St., New York City 


? | 10 ENGINEERS, MACHINERY MANUFAC. 
turers, Tool Makers, Patentees and others—The un- 
dersigned influential and well established firm, carryin; 
on business in Melbourne, the principal of which hash 
over 20 years’ expertence In the Australian Col@nies, and 
which has a large and extended connection, is willing to 
undertake the sole agency in the above Colonies for the 
sale of all classes of Engines, Agricultural Machinery, 
Engineers’ Tools, Mechanical Inventions and Patents, 
and also to transact every descriptton of business tn this 
class. Highest references given, DAVID MUNRO & CO. 


154 Queen Street, Melbourne. 
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TRADE ENGINE 


in workmanebipall Hight: parte 
in workmans! 
of Cast Steel. 

Evcry Engine indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
semi - portable ingine in the 
market. 

Send for Price List and Cir- 


RopEF M’Fa. Co., 
Dayton, Ohio. 


IMPROVED MACHINERY for STAVE 
Heading, Shingle and Handles, Cabinet Maker’s Machin- 
ery, Ba ley Gauge Lathe, Durkee’s Automatic Saw Mill 
(Improved), Key Seat Cutting, Pulley Boring,and Milling 
Machines Hadial Drills, Steam Engines, and Bailey’s 

neering Machines, Cable and Sheaves for transmitting 
Power e:c tc. T. R. BAILEY & V Alu, Lockport,N. ¥. 


VINEGAR i Nouss tren 
lo HOURS trom 
Cider, Wine or Molasses, without using drugs. 
Address F. 1. SAGE. Vinegar Maker Springfield. Mass. 
——DNCElSlOp .. _, “sowet Priced and BERT. 
ee 
Do Your Own Printing! 
Press_for cards, labels, envelopes, etc. 
a Larger sizes for larger work. 
- Business Men do their printing and advertis- 
t Business M bi 
at ing, save money and increase trade. Pleasure and 
i profit in Amateur Printing. The Girls or 
Gn B rghave ‘great fun and ¢ money fast at 
Ww OY Sprinting. Send two sam for full cata- 
I ft presses, type, etc., to the 3 facturers, 
Te sSe@S""" KELSEY s 00. Meriden, Goum 
ILLIAM HENRY KING—ALBUMEN MANUFAC- 
TURER, 78 & 80 St. Andrew Street, Liverpool,Eng. 
Barnes’ Foot-power Scroll 
Saws and Lathe. 
An entire REVOLUTION in the con- 
struction of foot-power machines! 
4 The old style thrown aside when these 
4 are known! Thousands now in use! 
$1,500 to $2.000 per year made using 
yY them. One person out of every three 
who send forcatalogues of these ma- 
chines buys one. Bay what paper 
you read this in, and address 
W.F. & J. BARNES, 
Rockford, Winnebago Co., Ill. 
Box 2044, 
IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 
Cold Rolled Shafti 
0 olle afting. 
HANGERS, PULLEYS, COUPLINGS, BELTING, & 
&c. Send for Ilustratea Catalogue and Price List. 


GEORGE PLACE, 
121 Chambers é& 108 Reade Sta. N. Y. City. 


BLAKE'S PATENT 
Stone and Ore Breaker 


Crushes al: hard and brittle substances to 
any required size. Also, avy kind of 
STONE for Roaps and fur CONCRETE, &C. 
Address BLAKE CRUSHER CO., 
New-Haven, Conn. 


Muni & Co.’s Patent Offices, 


Established 1846, 


The Oldest Agency for Soliciting Patents 
in the United States. 


TWHN1Y-El1GH? YEARS EXPERIEZENOD. 


MEORE PATENTS have been scoured through 
this agenoy, at home and sbroed, than through any other in 
the world. 

They employ as their assistants 8 corps of the most ex- 
Perlenced men as examiners, specification writers, and 
drartamen that can be found, many of whom have bean se- 
ected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed 
themselves of Munn & Ov.’s services in examining their in- 
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
Sommrttvio AmzEI0am, continue to examine inventions 
confer with inventors, prepare drawings, specifications, and 
assignments,attend to filing applications in the Patent Office 
paying the government fees, and wstch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ington. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
(prepared by the inventor or other attorneys), procure copy 
tights, attend to interferences give written opinions cn 
matters of infringement, furnish copies of patonts: in fect 
attend to evory branch of patent business poth in this and 
in foreign countries, 

Patents obtained in Oanads, Engiard, France, Belgium 
Germany, Rusata, Prussia, Spain, Portugal, the British 
olonies, and all other countries where patents ar 


granted. 
Copies of Patents. 

Persons desiring any patent issued from 1886 to Novem- 
ber 26, 1867, can be supplied with official copies at a rea- 
sonable cost, the price depending upon the extent of draw- 
ngs and length of specifications. 

Any patent issued since November 27, 1867, at which 
timethe Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this office $1 

A copy of the claims of any patent issued sin ce 1836 wil 
be furnished for $1 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, and 
date of patent. 

A special notice is made in the Sarmwri710 AMERICAN of 
all inventions patented through this Agency, with the 
name and residence of the patentee. Patents are often 
601d, in part or whole, to persons attracted to the invention 
by such notice, 

A pamphlet 01110 pages, containing the Jaws and full di- 
rections for obtaining United States patents, alsos circular 
pertaining exclusively to Foreign Patents, stating cosis in 
esch country, time granted, etc., sont free, Address 

MUNN & OO. 
Publishers SOIENTIFIO AMERIOAF ; 
37 Park Row,N. W. 


Baanon Urm.u—Oorner FW and 7th Street:, 
* Waahingtor, D.C, 
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Advertisemencs, 


Back Page - = = = = $1.00 a line. 
(aide Page - = = = = %75 cents a line. 


Engravings may head adverttsements at the same rate 
perline, by measurement, as the letter press. Ad- 
vertisements must be receivedat publication office as 
early as Friday morning to appear in next issue. 


linder Oil. E 
skis OR Mlle, eres the best. Tiebabilehed 68° "58. 


fha) ed Diamond Carbon Points, indispensable for 
Tarai Aenea cee ae a 
aper Ca 
Hardens SICRINSO. . Patentee, 64 Nassau St.. N 


Our Boiler and Pipe orer ne. 
Save 25 PER CENT. 
in FURL. 

ASBESTOS FELTING COMPANY, 

316—$22 Front ST., New York. 


With Disston’s Saws. 


Sold by Hardware Trade. 


LA E BOX CO., 
Send for Circular. Millers Fulls, Mase. 


¢z#- The Watches are better, and the Prices 
lower than ever. 


GREAT REDUCTION 


IN THE PRICE OF 


Wartan Watetes 


We have just issued a new Price-List of Waltham 
Watches at greatly reduced prices. 


Silver Watches from - - - - $14, 
Ladies’ Gold Watches from - - $40. 
Gent’s Gold Watches from - - $52. 


Every Watch a reliable timekeeper. and satis- 
faction guaranteed,or the money will be refunded. 


We continue to send single Watches by Express to 
any place, no matter how remote, with bill to collect 
on delivery, with privilege to the purchaser to open 
the package and examine the Watch befere paying, 
and with no obligation to take it unless it is perfectly 
satisfactory. 

Every one who intends to buy a Watch should 
for our Price-List, which is sent free to all. 

te” Mention in your letter that advertisement was seen 

n Sctentijic American. Address 


HOWARD & CO., 


No. 222 Fifth Avenue, New York. 


Our prices are very low, and we make no discount to 
any one; and while we will cheerfully answer any inqui- 
ries in regard to these watches, we want it to be dis- 
tinctly understood that any letters asking for discounts 
or deduction in price will not be answered. 


Address JOHN A. sUKBLING 8 SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty 8t., New York. 
Wheels and Rope for conveying power long distances. 
Send for Circular. 


Corrugated Iron 


Tron Buildings, Roofs, Shut- 
re, Doors. etc. OSELY 

HON BRIDGE AND ROOF 
Omces Dey St. 
Send for circu 


New 


oo Py ork. 
OGARDUS’ PATENT UNIVERSAL ECCEN- 


TRIC MILLS—For grinding Bons ones, Ores, Sand, Old 
Gructbler, Fire Clay, Quanog, il Cake, Feed, Corn, 
and Cob, Tobacco Sou, f Ty Salta, Roots, Spices 
ohee. Cocoanut, round by a abestos, Mica. e tc., an 


Elm Sts., New York. 
Porcresonbie CHEMICALS, 
1 


Guaranteed 
Pure—Soluble Glass, Hydrofluoric & White Acid 
ckel-plating and Glass Manufacturing Articles, Steel- 
maker's pngredients. Manganese, Filuorspar, Yelspar, 
Mineral White, Asbestos, Zatfre, Oxides Cobalt, Anti- 

mony, Co] ver, Uranium. Putty. 
L. tENCHTWANGER & CO., 180 Fulton 8t.,.N,Y. 


PLANING AND MATCHING 


BENTEL, MARGEDANT & CO. 


H ANTILETON, OFUIO. 
Maul ten Calalonte ond Price List. 


Scientific American. 


The 


= ESTABLISHED 1843. 


QENERAL AGENTS.—NeEw York: J, Clark Wilson & Co.; 
& Co, Boston: George H. Gray & Danforth. BALTIMORE: W.H. Cole. CIN: 


PHILADELPHIA: James C. Hand 


OINNATI: Post & Co. Cu10aGo: 8. Kimbark. LovrisviLLy; 


Eagle Anvi 


WARRANTED 


AND 


Price Reduced to 10 Cts. per Pound. 
JEssOp’s BESt TOOL Cast STEEL FACE AND HORN ON BEST 

AMERICAN IRON. 

THAN THE BEST ENGLISH ANVILS. 


THEY HAVE PROVED BETTER 


Russell & Erwin M’f’g Co.; H. Durrie & Co. 


W. B. Belknap & Co. 


For showing Heat of 
Pyrometer, overs, not Bisst Pipes, 


Boiler flues, Su) or Heated Steam, O11 Stills, &c. 
HENRY. KLEY, 80 


Ww. B Y, le Manufacturer, 
98 Liberty 8t.. New York. 
OGERS’ TANNATE OF SODA BOILER 


SCALE PREVENTIVE. JOS. G. ROGERS & CO., 
sana son, Ind. ga Send for book on Boller Incrus- 


Steel ‘Tube Cleaner. 


TILYA 
18%. 


ALE e Nai for gale w desiers, 
HALMERS SPENCE CO. 


PaTEN- 
TED 


a pted and in use b: 
Send vor Circular. 
E. 9k Street. N. ys cnener for the a ss 


NON-COMBUSTIBLE STEAM BOILER & 


COVERING 


WITH “ AIR SPACE" IMPROVEMENT. 
Saves 10 to 20 be cent. CHA MERS SPENCE CO. 
foot E. 9h 8t., N.Y.; 1202 N. 2nd 8t., 8t. Louis, Mo 


PORTLAND CEMENT 


For walke Cisterns, Foundations. Stables, Cellara, 


Reservoirs, Breweries. 
Remit 6 genta ns posiage fo Practical Treatise on Cements, 


‘EROHANT née Co., 76 South 8t., New York. 


ENGINE LATHES, DRIULS, &c. Send for Price List. 
NEW HAVEN MANUFACT RING CO., 
aven. Conn 


THE SOUTHERN STATES 
AGRICULTURAL AND INDUSTRIAL 


EXPOSITION 


Will be Held on the Fair Grounds, at 
New Orieans, Commencing February 
26, 1876, and Continuing Ten Days. 


L. N. MARKS, PRESIDENT. 
SAMUEL MULLEN, GENERAL SUPERINTENDENT. 


Executive Committee, 


rex BALDWIN, Chatman ; 
JAMES I. B. SCHMIDT, 
COLONEL 3 = % HILL, JonN G. FLEMING. 


Itisthe aim of the Board of Commissioners to make it 
a thorough Exposition of the cultural and Mechani- 
cal Products of the Southern States, Mexico, and Central 
America; but it will be open to competitors throughout 
the country, and the general premium list will em! 
all articles comprehended in the general design of an 
Agricultural and Industrial Exposit: fons vineluding opecial 
premiums for strictly Southern products. 

‘The Mechanical Department has been devised with 
great care and on the most extensive scale. The Pre- 
mium List will be ready for distribution No vember 2th. 

Tple arr Ere have been perfected for the trans- 
portato ouds and visitors from eve: peceion at re- 
auced ion Tor detailed information 

SAMU. ELM OuLEN, Genet L Sup'r, 
No. uO Camp’ St., New Orleans. 


R HOE & CO.’8 CHISEL TOOTH SAWS ARE 
e@ run with n thirty per per cent less power than the aver- 
. e of saws, 

sharp ones inserted inf five minutes. Cost, three cents 
per tooth. 


t of teeth may be removed and | Pi 


Schlenker’s Stationary 


Revolving - Die Bolt Cutters, 


MANUFACTURED BY THE 


HOWARD IRON WORKS, 


BUFFALO, N. Y. 


TT Send for Ctreular. 2 


HARTFORD — 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W. B, FRANKLIN, V. Pres't J. M. ALLEN, Pres’t, 
J.B, PIERCE, Sec’y. 


HABTFOED, OONN,. 


ENGINES & BOILERS,new & 2d h’d. pertect condition: 


‘Very cheap. Adaress BI INGHAM & 
0 DYERS AND MANUFACTURERS. 

chomas ad eraid Tannic Acid, or Black Color Base, 
for Coloring Hat ts, Carpets. and all Felt Gooas, and Tex 

tile Fabrics, and f ‘or or making lok. Price 6c. per ib. Ad- 
dress R THOMAS, Elmira. N. Y. 


Cement. 


From the best London Man ers. For ante b 
a) 


JAME! 36 Clift 8 
A Practical Treatise on Cement furniened far 33 cents, 


THE BEST INJECTOR 


Fer Locomotive and Stationary Boilers. 
FRIEDMANN’S PATENT. 
Over 15,000 Now in Use Here and in Europe. 
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TO ILLUSTRATE AND DESCRIBE the many 
interesting themes and objects presented in the 
GREAT CENTENNIAL INTERNATIONALEXPOSITION 
OF 1876, and also to meet the wants of that large 
class of readers who desire an increased supply 
of Scientific Information, particularly of the 
more Technical and Detailed character, we shall 
issue a SPECIAL PUBLICATION, entitled the SCI- 
ENTIFIC AMERICAN SUPPLEMENT, to be 
printed weekly during the Centennial year of 
1876, and, perhaps, permanently thereafter. Each 
number will have sixteen large quarto pages, 
issued weekly, printed in the best style, uniform 
with the SCIENTIFIC AMERICAN, but sepa- 
rately paged. 

TheSCIENTIFIC AMERICAN SUPPLEMENT, 
in addition to the special matter pertaining to the 
International Exposition, will embrace a very 
wide range of contents, covering the most recent 
and valuable papers by eminent writers in ALL 
THE PRINCIPAL DEPARTMENTS OF SCIENCE AND 
USEFUL KNOWLEDGE, to wit: 
1.—Chemistry and Metallurgy.—Embra- 


cing New Chemical Discoveries, Improvements, 

Proceszes, with en avings New Processes 
of Working Iron, Steel, looper. Gold, Silver. 
and the Various Metals, oad engravings of New 
Apparatus, New Information, etc. 

2.—Mechanics and Engineering.—The 
latest and best papers upon Steam jepeineering, 
uty Engineering. Mining, and Civil Engineer- 
ing. Mill Work, Textile Industry, with engravings 
and a eking drawings. 

3.—Electricity, Light, Heat, Sound.— 
Latest Improvements in Telegraphy Telegraph 
Engineering ; Tmprovementein anic Batteries 
Electric Engines, New and Oseful applications ot 
Electricity in the Arts, with engravings. 

4.—Architecture.--Examples of the best New 


Structures, with details and drawings. 


5.—Technology.—New and Useful Inventions 
and Discoveries oy to THE ARTS; Improve- 
ments in Photo; Braphy nting, New Implements, 
New Machinery, New Processes, New Recipes, Im- 
rovements pertaining to Textile Industry, Weav- 

ing, Dyeing, Coloring, \ew Industrial Broducts, 
Animal, Vegetable, and Mineral—with engravings 


6.—Agriculture, Botany, and Horticul- 


ture.—New and Useful Information in all branches 

of Agriculture, Deserl tions of New Plants, Trees, 

Shrubs and Flowers, New, Useful, and Interest- 

Facts in relation to Cultivation, Propagation— 
wi ith engravings. 

7.—Rural and Household Economy.— 
The Latest Information concerning Building Mate- 
riala, New and Valuable Recipes, and a great varie- 
ty of Miscellaneous Information pertaining to Ru- 
ral and Household affairs—with engravings. 


8.—Materla Medica, Therapeutics, 


HBygiene.—Exhibiting the propress of Medical 
Beieeee in various branches; New Medicinal pre- 
parations, New Health Appifances, and much In- 

eresting Information. 

9.—Natural History and Zoology.—The 


Latest Investigations, Discoveries, and mostInter- 
esting Information inthis department of Science. 
10 & 11.—Meteorology, Terrestrial 
mp dambiatd Geography.— Accountsof Interest- 
Atmospheric and Terrestrial Phenomena, Tra- 
ve 8, Explorations and Discoveries, etc. 
12.—Geology and Mineralogy.—The Latest 
and most Interesting Geological Investigations 
and Reports, and New Discoveries. 
13.—Astronomy .—Recent Interesting Discover- 


{es and Information, with Reports of Astronomical 
Phenomena, Progress, New Instruments, etc. 


TERMS :—Scientific American Supple- 
ment, One year, post-paid, $5.00; half year, $2.50 ; 
three months, $1.25. Three copies, one year, 
$18.50; five copies, $20.00; ten copies, $38.00, One 
copy of SCIENTIFIC AMERICAN and one copy of 
SOIENTIFIC AMERICAN SUPPLEMENT, @ne year, 
post-paid, $7.00 


Address MUNN & 00., Publishers, 37 Park Row, New York 
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The Most Popular Scientific Paper in 
the World. 
TuHIRTY-First YEAR. 


Only $3.20 a year including Postage. 
¢2"Send 10 cents for Specimen copy 


THE SCIENTIFIC AMERICAN, now in its lst 
year, enjoys the widest circulation of any weekly 
newspaper of the kindin the world. A new vol- 
ume commences January 1,1876. Published week- 
ly. Now is the time to subscribe and to form 
clubs. 

Tae CONTENTS OF THE SCIENTIFIC AMERICAN 
embrace the latest and most interesting informa- 
tion pertaining to the Industrial, Mechanical, and 
Scientific progreas of the world; Descriptions, 
with beautiful Engravings, of New Inventions, 
New Implements, New Processes, and Improved 
In‘lustries of all kinds; Useful Notes, Recipes, 
Suggestions and Advice, by Practical Writers, for 
Workingmen and Employers, in all the various 


ta. 

EVERY NUMBER contains eixteen large quarto 
pages, elegantly printed and illustrated with many 
engravings. The year’s issue contains 832 large 
pages, equal to four thousand book pages, at a cost, 
including postage, of only $3.20 a year to the sub 
ecriber. 

Tuer SCIENTIFIC AMERICAN will be especially 
enriched during the current year by splendid en- 
gravings and descriptions of the most noticeable 
objects in the great Centennial International Exhi- 
tion. 

Engineers, Mechanics, Telegraphers, Inventors, 
Manufacturers, Chemists, Photographers, Physi 
cians, Lawyers, Clergymen, Teachers, and People 
of all Professions, will find the SCIENTIFIC 
AMERICAN most useful and valuable. Its pages 
teem with interesting subjects for thought, study, 
and conversation, and are an unfailing source of 
new and instructive information. As an Iustruc- 
tor and Educator, the SCIENTIFIC AMERICAN 
has noequal. It is promotive of knowledge and 
progress in every community where it circulates. 
It should have a prominent place in every House- 
hold, Reading-Room, and Library. 

Ge Specimen copies sent, prepaid, on receipt of 
10 cents. 

TERMS OF SUBSCRIPTIONS.—POSTAGE 
PAID BY US. 
One copy Scientific American, one year....$3,2 
One copy Scientific American, six months.. 1,6 
One copy Scientific American,three months ],0Q 
One copy Scientific American, and onecopy 
Scientific American Supplement, both 
for one year, post-paid... ........ .... 
One copy Scientific American, one year, 
and one copy Science Record........ .. 5.20 
ee We makea liberal discount and give advan- 
tageous premiums to those who form Clubs or 
procure Subscriptions. A beautifully illuminated 
Subscription List, also Prospectus and Rates, sent 
free. Address 


MUNN & CO. 


37 PARK ROW, NEW YORK. 


——————— $$$ $$$ 
HE “Scientific American” is printed witb 
CHAS. ENEU JOHNSON & CO.'8s TINK. Tenth an: 
Uombard Sts. Philadelphia and ‘$ Gola 8t., New York 


7.00 


